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9Syllabus

This study investigated navigation needs in Sakonnet Harbor, Little
Compton, Rhode Island, to determine the feasibility of providing
navigation improvements for commercial fishing vessels.

The paramount needs identified are protection of the harbor from waves
and ice and reliable and safe access to all facilities in the harbor.
The provision of adequate navigation facilities will allow the town of
Little Compton to utilize its water resources on a full time, year-round
basis.

Several alternatives were analyzed in an attempt to find the optimal
improvement plan to meet the present and future needs of commercial
fishing activities. The results of this analysis indicate the optimum
plan of improvement at this time consists of a 500-foot rubble-mound 4

breakwater and a channel, 10 feet deep and 110 feet wide, from deep
water in the Sakonnet River to an area at the head of the harbor where
new commercial docking facilities are planned by local interests. The
proposed Federal channel would have a total distance of 1,155 feet.

=4 Based on projected waterway use, the selected plan is economically
justified. Total cost would be $1,800,000. Annual charges of $154,000
when compared to annual project benefits of $249,100 yield a benefit-cost
ratio of i.6to 1. Due to the commercial nature of the project, the cost
would be borne totally by the Federal government.

It is expected that maintenance of the breakwater and channel will be
required every 10 years. Maintenance of the project will be a Federal
responsibility, contingent upon the availability of maintenance funds,
the continiing justification of the project, and the environmental
acceptability of required maintenance activities.

The Division Engineer recommends that, subject to the conditions of
non-Federal cooperation outlined in this report, the foregoing plan of
improvement to Sakonnet Harbor, Little Compton, Rhode Island, be adopted.
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Sakonnet Harbor, Little Compton
Rhode Island B

DETAILED PROJECT REPORT

INTRODUCT!ON

The economy of southeastern New England is closely associated with the

L abundant fishing resources of the Atlantic Ocean. Commercial fisheries
have been a prime factor in the growth of the historic and familiar ports
of Newport, Galilee, Fall River, and New Bedford; and today supports a

substantial economic activity at these regional centers. Moreover, many
smaller coastal communities which possess good harbors also engage in
commercial fisheries. When the economic impact of these smaller ports is

added to that of the regional ports, it is clear that commercial
fisheries represents a very substantial segment of the total economy of

southeastern New England.

Sakonnet Harbor is one of those smaller ports in the State of Rhode
Island that capitalizes on its proximity to the prime offshore fishing I
grounds of the Atlantic Ocean. Sakonnet Harbor is in an excellent

position to realize additional economic benefits from the commercial
fishing industry caused by the increases in foreign and domestic markets,
and the protection afforded by the 200-mile limit of United States
territorial waters. However, local Interests have identified certain
improvements that they feel must be provided if these benefits are to be I
fully and effectively realized at Sakonnet Harbor. The feasibility of

Federal involvement in providing these Improvements is the subject of
this detailed project report.

i PURPOSE AND AUTHORiTY

i This detailed engineering and economic study, which responds to therequest of the town of Little Compton, Rhode Island, was made to

-determine the cost and economic feasibility of constructing a breakwater
across the northerly approach to Sakonnet Harbor and deepening the major2



= commercial navigation channel. The breakwater improvement has been

requested in order to reduce wave heights and ice floes produced by

northerly and northwesterly winds which cause storm damage to conmercial

and recreational craft alike, effectively restricting the boating season
to summer months. The channel deepening improvement would allow large
muitipurpose offshore boats to use Sakonnet Harbor as a home port for

operations throughout the year.

Senate and House Resolutions of May and September 1976, respectively, and

instructions from the Chief of Engineers on 20 May 1976 initially
provided authority for conducting a study for providing improvements at
Sakonnet Harbor. A Reconnaissance Report was undertaken as the first

step in a general investigation into navigation imor-- nents under this
authority. After preliminary investi*ticns indicated that the proposed

improvements would likely cost less than S2 million it was decided to
proceed with the investigation under the authority and provisions of
Section 107 of the 1960 River and Harbor Act, Public Law Number 86-645,

SCOPE OF STUDY

The scope of this study includes performance of a Comprehensive Water
-E Resources Improvement Study and preparation of a Detailed Project Report

1. Determining the navigational problems and needs of the study
area.

2. Developing alternative improvement plans.

3. Evaluating the economic, engineering, environmental, and social
impacts of the alternative plans.

1 4. Recommending improvements that are economically and
i !engineeringly feasible, environmentally acceptable and socially

beneficial.

-IThe geographical scope of this study is generally limited to Sakonnet

Harbor. In those instances where project impacts eytend beyond the study
area, these impacts have been generally identified and evaluated.

SiUY PARTICIPANTS AND COORDINATION

The preparation of this Detafled Project Report required the close

cooperation of the Corps of Engineers, other Federal agencies, the Little
Compton Town Council, elected officials of State and local governments,

-= the Little Compton Harbor Advisory Board, local commercial fishermen,
businesses, associations, and interested individuals. Coordination began
In 1975 as the Harbor Advisory Board began to explore the possibilities

-of obtaining assistance with which to provide needed improvements at
Sakonnet Harbor.

2



The needs for navigation improvements at Sakonnet Harbor were out-.ned in

_ a report of the Harbor Advisory Board dated 31 January 1976. Subse-
quently, a favorable congressional response was received, and cn 2fl May
1976 the Chief of Engineers directed the New England Division to proceed

with the study under the authority of Section 107 of the 1960 Riv-r andB Harbor Act, as it was determined that the proposed improvements be .r

investigated would meet the necessary criteria for the above Lat -

authority. Local public hearings were conducted by t0 b- r
Board in July of 1976, and on 15 September 1977 an engineering consue:t.t

was retained by the New England Division to perform the study. Close

cooperation between the consultant and the Harbor Advisory ?card wac

maintained throughout the period during which this study was C~nC-'tea.

_THE REPORT

This report is a Detailed Project Report, tbe contents of uH. =

organized in a main report and supporting technical appendicep. -K report consists of five main sections, and is organized as follow-=
_ Problem Identification, Formulation of Preliminary Plans, Assessme- are

Evaluation of Detailed Plans, Comparison of Detailed Plans, and an

Environmental Assessment.

_The report has five appendices which supports the general data provided

in the main report: Appendix 1, ?roblem Identification, augments the

data presented in the first two sections of the main report. Appendix 2

addresses the formulation, assessment, and evaluation of detailed plans.

Appendix 3 presents public views and responses. Appendix 4 contains the

engineering investigations, design, and project cost estimates. Appendix
5, assesses the economic resources of the study area.

PRIOR STUDIES AND REPORTS

A number of previous reports on Sakonnet Harbor, discussed in Appendix 1,
have been prepared by the Corps of Engineers. These reports hv

resulted in approved Federal projects that have p.-z;lded for the 800-foot
long rubble-mound breakwater across the %-ebterly approach to the harbor
and the existing 12-acre anchorage, which is dredged to a minirum depth

of 8 feet mean low water.

M
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FROBLEM IDEN IFICATION

This portion of the report sets forth the rature Pnd sc".' zf

problems necessitating navigation Improve=ents an establ!-hes the

planning objectives and constraints which give direction to subsequent
planning tasks.

NATIONAL OBJECTIVES

Planning for navigational improvements in Sakonnet Harbor is based on the
national obiectives of National Economic Development (NED) and

Environmmental Quality (EQ) as set forth in 1973 by the National Water
Resourcen Council in Principles and Standards for Planning Water and
Related Land Resources. The purpose of the Principles and Standards is

to promote the quality of life by planning for the attainment of the

following national objectives:

National Economic Development (NED) Objective -

To enhance national economic developent by Increasing the value of
- the nation's output of goods and services and by Improving national

economic efficiency.

Environmental Quality (EQ) Objective -

To enhance the quality of the environment by the management,
conservation, preservation, creation, restoration, or improvement of

certain natural resources, cultural resources, and ecological systems.

EXISTING CONDITIONS

Sakonnet Harbor shown on Plate i is located on the east side of the

entrance to the Sakonnet River about 0.4 miles north of Sakonnet Point in
the town of Little Compton, Rhode Island. It is approximately 900 feet
wide, 1,200 feet long, and 2 to 20 feet deep with an average depth of 8



2 feet. The harbor has capitalized on its strategic location betwee:,

Newport, Rhode Island and New Bedford, Massachusetts; and !its prox.aity

to the prime offshore fishing grounds of the Atlantic Ocean.

At the present time, the harbor is partially protected on the nortr4e&L

by an 800-foot Federal breakwater but is totally exposed on the north to

waves and ice generated in the Sakonnet River (a descrigtL c r

reports and recommendations is located in Appendix 1). As a result.
waves that develop far up the river enter unobstructed into the a -!horae

during the winter season. Thls lack of protection to the nortll
effectively limits wintertime commercial operations, discovragp_
investment in new and modern equipment, and allows storm damages
recreational and com.ercial vessels.

The shallowness of the port discourages fishermen from pvrch'!" -
vessels thereby limiting its commercial development. Crr.?-
the fishing industry favor the employment of vessels 65-feet and >

equipped to change gear that is conducive to alternative fishing mc,,es,

when conditions dictate. The addition of boats of this type would
substantially increase Sakonnet Harbor's total landings, particularly -
finfish during the winter months.

Much of thc seasonal economic activity in Little Compton is centered

around the harbor which is presently utilized by a small locally based
fishing fleet that operates principally in seasons of fair weather.
Several multipurpose fishing boats, as well as commercial longline
fishing vessels operate out of the harbor year-round, but their use from
November to March is severely limited. If fishing boats return to the

port under adverse conditions, they usually move up the Sakonnet River to
more sheltered locations to unload their catch. Marine commerce now
located at Sakonnet Harbor includes trap and gillnet fishing, lobstering

(inshore and offshore), swordfishing, and shellfishing. There are fouri commercial fishing companies presently at the harbor which provide
private dockage for commecial craft. Approximately forty-five commercial

fishing vessels list Sakonnet Harbor as their home port, and another
sixteen transient commercial vessels regularly call at the anchorage.
One hundred eighteen recreational boats use the harbor as home port, and
an estimated 760 transient boats spend an average of one day in port each rICI year.

Sakonnet Harbor currently provides l0 moorings and 25 slips for private
users. An additional 30 small sailboats are stored on shore because of

the lack of mooring spaces and safe mooring conditions. This total of
about 195 craft is supplemented by about 50 skiffs, rowboats, and small
outboard motor boats. There are two launching ramps located at the
harbor and a daily seasonal average of about 15 motor launches and
outtnards use these ramps. There has been little change since 1969 in
the number of transient recreational craft using the harbor because it is
always filled to capacity and there are no new moorings or slips
available. Of the private recreational craft in Sakonnet Harbor, there
are approximately 56 power and sail vessels over 20 feet in length,

5



ranging in draft from 1.0 to 5.5 feet. These privatc recreational
vessels have a total value of $524,000. The remaining boats of the
recreational fleet are from 12 to 20 feet in length and have draftc
between 1.0 and 3.0 feet, and are valued at approxinately $128 600.

Only commercial fishing rivals recreational boating in significance to
the area's economy during the summer months. Sakonnet fishermen
primarily fish for lobster, with 33 of the 45 commercial boats A.eaed fcr

lobstering. The remaining vessels are a mix of power swordfish, trap,
seaweed, or charter vessels. Several -*f the l.bster boats are easily
rigged for gillnetting and trap fishi., when seasonal nd cyclical

changes in fish population make those ,ypes more profitable. These
vessels average approximately 33 feet in length au- 3.5 feet in o
draft. Boats with draft up to 7 feet are able to nw8oiate the hjJj11OL
channel, but only under certain tidal conditions and with a high degree
of risk involved.

The annual landings exclusive of line and sports fishing were estimated
during the 1967-1968 period to be about 5,240,000 pounds of fish and
230,000 pounds of lobsters. No official records were kept at that time

for Sakonnet Harbor, and these estimates were iared by local
officials. Since that time, records have ntained by the National
Marine Fisheries Service of the U.S. Department of Commerce.

In recent years, a substantial decrease it catch has been realized in

comparison with the reported catch levels of 1967-1968. This decline was
the result of a combination of factors, but was due primarily to the
severe depletion of fish populations by efficient and modernized foreign.
trawlers equipped with deep water gear. While the volume of total catch

has remained relatively stable since 1971, the steadiiy increasing unit

price resulting from an increased demand for high protein foods,
increased cost of meat products, and the scarcity of food staples abroad
has prevented a decrease in the commercial value of the landed catch.

Also contributing to the decline in total landings at Sakonnet Harbor has
been the elimination of ocean quahoggLng, due to depletion, from Sakonnet
since 1971. During the period from 1969 to 1971, quahog landings 4
averaged about 46,000 bushels or 460,000 pounds nf meat per year. The

unavailability nf these reso-urces at Sakonnet Harbor acquired added
significance due to the dramatic increase ir demand for ocean quahogs by
seafood pfocessors in Rhode Island and other neighboring states.
However, the availability of surf clams in waters with close proximity to
Sakonnet Point has somewhat offset the economic loss associated with the
decline in quahogging. Landings of surf clams totaled over two million
pounds (shell stock weight) valued at $188,780 in 1978. Local fishermen

have expressed their belief that at the time this supply is exhausted,
the quahog resour q will be somewhat replenished.

-RM-



*ONDITIONS IF NO FEDERAL ACTION TAKEN

Without the implementation of improvements at Sakonnet Harbor to provide

protection of the vessels anchored there, little change in the statub quo
can be expected. The size of the commercial fishing fleet has remirned
static over the last 10 years, due to limits on expansion space and

exposure to the elements. There is little doubt that thIs condition w]i11

continue given the present limited facilities and despite the general
trends toward improved opportunities in ocean fisheries. Over the long

run, it is likely that the condition of the fishing industry in Little
Compton will deteriorate due to an inability to compete with more

efficient operations out of neighboring ports.

The larger, well-established fishing porte at Newport and Gai. C
presently land about 95 percent of the state's total catch, an6 te-

ports should continue to dominate future fishing commerce in Rho-. t

Island. However, probable expansion of the fisning industry 6i.e
replenishment of the resource under the 200-mile limit on territor!"4

waters should allow small harbors to prosper from increased catches ag
well. This possibility would be precluded at Sakonnet Harbor if none of

the considered improvement schemes were adopted. The harbor will

continue to remain almost useless during the period - November to 15

Febraary.

Because conditions at Sakonnet Harbor presently discourage the

modernization of the fishing fleet to include the more efficient and H
productive trawlers capable of gillnetting and longlining on a year-round I

basis, landings at that port cannot be expected to increase significantly
in the absence of physical improvements. Only the 12 boats currently
anchored at Sakonnet with the capability of operating on a year-round

basis would be expected to continue doing so in the future. Similarly,

lobstering would continue on a scale approximately equivalent to that
which exists teday. The trend toward offshore lobstering wo)uld continue,
with Sakonnet s lobstermen either operating out of alternative ports

during winter months or hauling their vessel ashore until spring.

PROBLEMS, NEEDS AND OPPORTUNITIES

Sakonnet Harbor's exposure and extreme southerly location have made it

susceptible over the years to damage by northerly winds, waves and ice.
This exposure has prevented any substantive expar ion of harbor

facilities. The harbor, therefore, historically h~as served only a

limited role in the area's economy. The future of the harbor clearly
depends on implementation of improvements to provide protection from RI

extreme weather conditions and The dominant winds which enter from the
north. Increased markets for New England lobster and ocean quahogs

provide an opportunity for Sakonnet Harbor to assume a more significant -

role in the regional economy if the desired protection is provided.

The most important and significant improvement required at Sakonnet

Harbor is the provision of a year-round navigation system. With this

7

II



j

~

improvement, Sakonnet Harbor faces a promlsing future in the expanding

commercial fishing industry.

MThe economic benefits resulting from the provision o yar-roud harbor

accrue to the commercial fishing fleet. Within a shbrt period of time
the commercial operators will be encouraged to modernize and upgrade
their gear and equipment, and scme will even ourchase new bcate. Also

within a few years, new and larger offshore "oats could be added to the
existing fleet, thereby producing signtficant economic bennfits to te
commercial fleet.

Reflecting the needs described -l-. . £J.ie Compton Town Council and

its Harbor Advisory Board have .sqx,' The .olJowln- iipLove :- ' fXr
4- 4.Sakonnet Harbor.

- A breakwater to protect the harbor from heavy seas
and floating ice generated by north and northwest
winds.

- An access channel of sufficient dimensions to serve
the anticipated addition of new multipurpose fishing
vessels.

PLANNING CONSTRAINTS I
Planning constraints are those parameters which can place limitations on

any proposed plan of improvement. As limitations, they are used to
direct plan formulation and restrict impacts cutting across a broad
spectrum of concerns. These concerns may include natural conditions
within the project site, technological states of the art, economic

limits, and legal restrictions.

Through consultation with government agencies and local interests, this

study has identified one issue which may be identified as a planning
constraint.

The town of Little Compton, being predominantly residential, does not

have a road network which would be capable of accommodating large numbers
of heavy construction equipment. The area in which the proposed
breakwater would be constructed can be reached by a one-lane tertiary
road bordered on both sides by private property. Therefore, existing
conditions require that breakwater construction be entirely offshore.

In summary, the only planning constraint identified is:

Limit breakwater construction to offshore activities.

-N
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PLANNING OBJECTIVES

Planning objectives for thiP study were establish-d after carefully1 analyzing the identified concerns regarding the use of water and related

land resources in this study area. The purpose of these planning
objectives is to translate identified needs, opportunities, and pror.2ems
into specific objectives for the study. Planning objectives, as set -

forth herein, will be used in conjunction with planning constraiints in
the development of alternate plans that properly address study objectives
and area needs. The establishment of clearly defined planning obeetives
is also essential in evaluating the various plans that hzve been stzdied.
The relative merit of each plan is determined, in great pcrt, by the
degree to which it addresses and fulfills each planning obJective-

Based on the discussions of problems, needs and ooportuni. -:!e: -r-
presented, two planning objectives have been identified as imn.t rx
guidelines to formulation and evaluation of plans to meet the r '
and study objectives.

2U-1I - Contribute to commercial navigation in Sakonnet Harbor during the
1980-2030 period of analysis.

- Contribute to the year-round utilization of Sakonnet Harbor for
commercial vessels during the 1980-2030 period of analysis.

FORMULATION OF PRELIMINARY PLANS

Systematic consideration of the problems, needs, and opportunities led to
the .ormulation of iternative preliminary plans. These plans, designed
to acteive the planning objectives stated previously, were developed in
light of the planning constraints. State and local objectives were also
paramount considerations in the evaluation of alternative plans.

MANAGEMENT MEASURES

As the basis for formulating alternative plans, a troad range of
management measures can be identified to address one or more of the
planning objectives. Management measures can generally be categorized as
either structural or nonstructural.

9



Striuctural measures would generally involve construction of a navigation

system which would permit year-round utilization of the harbor and

attendant facilities. Nonstructural measures would principally involve

the transference of fishing activities to another harbor which has
adequate protection and capaclty under existing conditions.

Due to the constraints and objectives placed on the project, there are no
feasible means to accomplish the projecc objectives by implementation of
non-structural solutions.

The primary non-structural sulution for the Sakonnet Harbor fishing fleet
is to transfer cxisting and potential commercial ope.-ations to other

+%nearby ports. In relatively ci-se "Haupoy .... y to Sakonnet 'Habor-1-e the
ports of Newport and Galilee on the west and New Beford and Westc;-r on

the east. Newport has recently been the subject of a Federal naviation
improvement study, but no work has been completed due to environmenta

constraints. A Federal navigation improvement was completed in Galilee

in 1976 to allow for further development of the commercial fishing
industry. Presently no additional capacity exists in Galilee for further
expansion.

Further development of the ports of Westport and New Bedford has been

limited by both economic and environmental constraints, and the

possibility for further development of these harbors is remote at best.
Therefore, as an alternative to structural protection of Sakonnet Harbor,
transferring of existing facilities has been eliminated from further
consideration because no capacity now exists in nearby ports and none can
be anticipated in the near future. Further data on non-structural
solutions is provided in Appendix 2.

7Based on the above considerations, it was decided to analyze structural

solutions to solve the present problems in Sakonnet Harbor.

PLAN FORMULATION RATIONALE

The formulation of plans of improvement for Sakonnet Harbor -re

predicated on a standard set of criteria adopted to permit '-e
development and selection of a plan which responds to the problems and

teeds of the area. Each alternative was considered on the basis of its

z. contribution to the planning objectives.

Selection of a specific plan for Sakonnet Harbor is based on technical,
economic, and environmental criteria which would permit a fair and
objective appraisal of the consequences and feasibility of alternative

solutions.

Technical criteria requires that the optimum plan should have facilities
and dimensions adequate to accommodate expected user vessels and have

-ufficient areas both for the maneuvering of boats and the development of 2i

shore facilities.

10



Economic criteria specify that tangible benefits should exceed economic I
costs and that the scope of the project is such as to provide maximum net
benefits.

Environmental criteria involve utilizing available sources of ex-rzis

to identify endangered species of marine life. Furthermore, the use of
natural resources to affect plan utilization as well as adverse social
impacts should be minimized. Environmental criteria require chat

activities attracted to the area after plan implementation should be
consistent with activities of the surrounding area, and that said
activities be environmentally acceptable. The selected plan should
incorporate measures to preserve and protect the environmental , t" of
the project area. Finally, both plan formulation and implenitter! ;

should be coordinated with interested Federal and non-Federa' . .

local groups, and individuals through cooperative efforts, ccnfr ,: s
public meetings, and other procedures.

A
ANALYSIS OF PLANS CONSIDERED IN PRELIMINARY PLANNING

During the early stages of this study, various breakwaters differing in
alignment, size, location, and type were analyzed. Therefore,
preliminary planning generally involved an attempt to identify the most
practical breakwater types, dimensions and alignments to be considered 4n

°detail. 2The various breakwater alignments investigated, shown on Plate 1i,

include the following:

Alternative A - A 750-foot rubble-mound breakwater approximately 100 feet

offshore from a plot of land numbered 36, as shown on the Little Compton
plot plan. This alternative would allow for protection of the harbor
from wind generated waves and ice flows during the winter season. It
would also provide a high degree of protection to the recreational craft
located in the northeastern section of the harbor.

Alternative B - A shortened 500-foot rubble-mound breakwater located as
in Alternative A but approximately 450 feet offshore. This structure is

expected to provide a comparable amount of protectio, to the fishing
fleet but would leave the recr(-,..Lonal craft moored in the northeast

11



anchorage areas exposed to the occasional sl,.ner storm from the northerly
quadrant.

Alternative C - A 600-foot rubble-mound breakwater beginning at The

southwesterly terminus of the Alternetivc B breakwater. This structure
- would not provide a comparable amount of piotection as the other two

alternatives.

Alternative D - A 950-foot rubble-moun2 structure connected to shore to

provide full protection to the commerzial facilities and the easterly
side of the harbor against heaw- seas.

Alternative E - A floating break-ater, capable of 1e1ng raorienre,-

protection against predominant seasonal winds and wae_. Varianca i

this alterantive would al]low for differing lengths to be analyzer.

Alternative F - A steel sheet pile breakwater fo!cwing the sanic

alignments as either Alternative A, B, C or D.

The location of the existing and proposed on-shore support facilities

would dictate the general alignment of the channel. However, development

of the appropriate width and depth required further analysis.

Local interests have indicated a desire to make Sakonnet Harbor capable

of supporting 65-foot multi-purpose fishing boats. Analyses have

indicated that such utilization can be made practicable if uninterrupted

navigation can be provided for this class of vessel. Drawing from 7 to 8

feet loaded, a minimium depth of 10 feet would be required to allow these
vessels to navigate within the harbor at all stages of the tide with safe

bottom clearances.

The width of this class of vessel varies considerably, but it is

generally agreed that beans can range from 15 to 25 feet. For purposes
of this report, a design beam of 22 feet has been chosen thereby
indicating tha: a channel width of 110 feet would be necessary to allow
for two-way traffic. The design of a 110-fcot channel will permit safe
transit of two vessels passing one another with the design vessel width
to 22 feet between the two craft and the channel boundary.

In summary, the proposed channel would be 10 feet deep at mlw with a
width of 110 feet for a total length cf 1,155 feet culminating at the

-- head of the harbor adjacent to the proposed commercial facility
in.rovement. Channel dimensions and design computations are discussed in
detail in Appendix 5.

COMPARATIVE ASSESSMENT AND EVALUATION OF PRELIMINARY PLANS

An evaluation of the alternatives considered indicate that not all

conform to the planning objectives and constraints.

12N
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Alternative A, would provide the maximum amount of Drotec:ion to t
1[ harbor from waves and ice of all the alternatives with the exception cf

Alternative D. The distinction between alternatives A and D is that
Alternative A would allow for more tidal flushing of the harbor.

Alternative B, although noc capable of providing the max~mur protection__I to the harbor, would nevertheless permit the commercial fleet to °are
during the winter season and would allow for flushing of the harbo.

I Alternative C, by virtue of its orientation may not provie complete

protection to the harbor, but, it would allow tor more eff!izent tida
I flushi..g of the harbor than any other alternative which inv1V e

rubble-mound structure.

__ Alternative D, does not achieve the stated planning objecJes -

not conform to the Little Comptcn harbor use plans. Local rc
___ indicated a desire to maintain an opening on the shoreward side v.

proposed structure for purposes of tidal flushing ane aesthetics. .
addition, this structure would provide protection to a portion of rhL
harbor that is not utilized during the winter season. Finally, by
completely closing the northeast side of the harbor, tidal currents would
be significantly impacted, and tidal circulation and harbor flushing
would be impeded resulting in a neg tive impact in the harbor.

Alternative E, does not achieve the planning objective of providing a
safe year-round anchorage. This structure would provide little
protection against ice flows formed upstream in the Sakonnet River, as

I the ice could cause severe damage as the ice accretes along the length of
the structure. As the weight of the ice becomes substantial, the
structure could break up or sink. In a damaged condition, the harbor
would be virtually unprotected against waves until the structure could be

I repaired. Also, floating breakwaters are most effective against a short
choppy wave not long period waves of the type anticipated to be
predominant in this application.

Alternative F, would require a greater expenditure of funds to accomplish
the planning objectives while generating no additional benefits.
Secondly, a steel sheet pile breakwater would have potentially more
negative impacts on wave refraction and reflection than on an energy
absorbing rubble-mound structure. Also, a comparative analysis with a
rubble-mound structure has historically shown that lower maintenance and
greater performance can be expected with the rubble-mound structure.
Finally, it is most liklly that steel sheet piles could not be driven to
a stable elevation due t. the height of bedrock in the harbor.

13



C ~LUS 1 ONS-

Based upon an evaluation of the degree to which each alternative attained

the planning objectives and worked within the planning constraints,
Alternatives A, B and C have been select-z for further evaluatio. The

following sections of this report will assess and evaluate in detail the
selected alternatives, hereafter referred to as Plans A, B, and C.

ASSESSMENT AND EVALUATION OF DETAILiD PLANS

The preliminary screening of alternatives has resulted in the conclusion
that a rubble mound breakwater is the nost efficient structure available
to adequately protect Sakonnet Harbor from northerly winds and allow
year-round use of the harbor by commercial fisherman. Additionally,
limited dredging is required in the existing navigation channel (part of

the present anchorage) to allow the commercial fishermen at Sakonnet to
bring in larger multipurpose fishing vessels. Although there is no
official designation of the channel, approximately 80 feet in width is

utilized to permit free and unobstructed passage to the shore based
facilities. The ecomomic analyses which were used to determine the
optimal width and depth of the access channel is located in Appendix 5.

Since the channel dimensions chosen are considered minimal for expected
use they will be the same for all detailed plans.

The three detailed plans described in the following sections are

basically variations of the rubble mound breakwater alternatives. These
variations Involve differences in length and alignment. Impacts exist
which are common to all three plans and they will be discussed in the A

following sections. Impacts which are unique to each plan are assessed
and evaluated in subsequent sections of this report.

GENERAL ASSESSMENT AN D E%.UTOF TMPACTS

All three breakwater plans will provide a high degree of protection to

the commercial fishing fleet and facilities, both existing and proposed,
from waves geiterated by northerly winds during wintertime storms. On 29
July 1980, mecbers of the Corps of Engineers, Cold Regions Research and

---- _ I
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_ Engineering Laboratory visited Sakonnet Harbor to determine the existing
A ice problem and evaluate the impacts any structure would have on ice and

ice-related problems. It was determIned that the breakwater will not

4 reduce the buildup of ice in Sakonnet Harbor daring extrely cold winter
periods. ice driven by a northwest "-ind wi1 enter the harbor t

the gaps at the northeast end of te proposed breakwaters and mush :cc
will form within the harbor. The st:uctures will not reduce tho th
amount of ice entering the harbor, b-t the reduced wa-e acz -1,:.

lessen the pushing and thickness of the ice at The beach end of the

A harbor -_king it easier to break out by the fishing b.ats- owever, due
to less wave action mush ice freezing together may Increase.

A detailed hydrographic comput or model o- Saknnet Farbor, i -

Appendix 4, and discussed in the environment!al . - - - "
any breakwater structure wi±l nave suze ,c. tidal crrenrs
the harbor. The flush'ni o Sakonnet harbor resulti-tg x. a.. t.-
water between the harbor and the Sakonnet Rive. accounts _n r_
good degree of water quality within the harbor. At present, the ra- of

flushing within the harbor is largely controlled by wind generated

currents. Tidal generated currents account for only up to 10 percent o
the total flushing action. Construction of any breakwater would reduce
tidal effects but wouid not significantly impact on wind generated

currents. A decrease in flushing rates on an order of rougl.y five
percent could be expected regardless of the breakwater-s length or

orientation. Different designs will, however, significantly effect
selected areas within the harbor. Generally, the shorter the breakwater,
the lesser its impact upon flushing and water quality. These effects are
more fully discussed in Appendix 4.

Other impacts associated with breakwate-r construction and channel
dredging are those short-term Impacts usually associated with heavy

construction. No unusual problems in this regard are anticipated. The
impacts associated with the limited dredging of a ten-foot channel should

be minimal since the material to be dredged is clean sand and rock and
will be deposited o land, south of Bluff Head Avenue as shown on Figure

Long term impacts of dredging include removal of existing benthic

organisms from the harbcr bottom and removal or alteration of oarine

habitats.

None of the three plans will significantly impact the Sakonnet Harbor

shoreline. Using a breakwater that is not connected to shore was
considered a basic requirement in plan for=mlation to allow for better
flushing action vithin the harbor.

Provisions of a breakwater and des!Znation of a channel to the shorefront

facilities In Sakonnet Harbor w-Ill Impact both the recreational and
commercial users of the harbor.
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The commercial fishermen of Sak'jnnet Harbor will 17e allowed Lo ;!pgrade
their vessels and bring in new multipurpose fishing vessels at all tidal

-stages the year-round. As 'he harbor becomes more heavily util zed by

commercial fishing boars. the c-hannel will -inicize any potentialI
collisions with recreational boaters dur4-g One sxzmer months and
contribute to the o-eraLl operatin:z efci clncv of the harbor.

There will be a small amount of area in the south and southwest porrcn
ofthe harbor currently used to anchor vessels that will be lost for

anchorage purposes. Vessels will no: be allowed o or ~n the 10-fco:t
Federal access channel after project constructi-cr. %rrently, lo~cal
interests hrave been historically; ut- zing a-1 ent c. ze ch-annel to
commercial facilities that is aprroyr-atel: SO feet m: ie Ir -- s
do not currently moor. The an!-icipa0'4 net loss, i-refore, in -~r
space currently available in the harbor .:s 30 fept for the lernt-,
channel in its improved condition. This loss tcotaks less than I a~ t..

This loss will most 1likely be mitigated by cohgIn naturally deep
areas in the northern portion of the harbor, where boats curren~tly moor
during various portions of the 1h1ating seascn. W:hile this area will be

-- protected against the occasional northerly storm in the summer, it should
be noted that refraction/defraction computations indicate that waves
generated by storms from the southwest will be auplIfIed slIghtly by the
configuration of any new breakwater. Hindcast wave analyses indicate
that this portion of the harbor currently experiences waves of 9 feet and

K that any breakwater structure may increase this height to 10.5 feet.
ENE During these periods of southwesterly storms, vessels would have to be

moved to avoid damage, but no tiore so than tha=t which currently takes
-= place with a S-foot wv. So the small loss in mooring space should be

identified by local interests and some adjustments should be made inI
local mooring -management plans in light of the engineering data prese';.ted
in this repcrt.

All of the plans considered in d~tail will result in both social andI
economic impacts to the town of Little Compton and co the region as a
whole. These impacts are --ore fully discussed in Appendices 1 and 5,

- respectively.

-~ reduced unemp.l oynent as a positive Imp~act. Some adverse impacts might

result from increased truck traffic to the harbnr althvugh this should be
cinimal, as tr-e 2-Creasic will occur i'r~nc-paii 1 lCwntr

There should be little, if any,, impact to the simm--er residents of Little
Compton and the recreati-3nal users of Sakonnet Farbor because the major
portion of the increased conmerzial activity will occur euring the fall

=and wiziter monr'--s when summer users ar"_ not In residence.

T1he economic impacts assocliated with impr-ovement ofl the harbor include:
=the :;rizarv heneifft of increased- incom.e toD local fishermen; and secondary

benelits icludz.-z ncreased Lay revenue to Federal, State and local
alred~ced c -tr4.b~tf.,s 4fr-m tbes governments in

A-



unemployment and welfare payments tzirough increased emplc.,ient

MITIGATION REQUIREMENTS

In order to reduce potential im-acis of the proposed jrprovomerr
construction timing would be of the tmost -mportance. BreS-' r

construction will take placc entirey offshore using barge -mounted crftnes
and stone-carrying scows. Although this will rlnimize on-share NEhicilar

traffic, some inconvenience to recreationa± bLatezs will ,-niocbtediv
result. Consequen.];y, construction should Lezin socn after the
recreational boating season ends. Sinc2 breakwat r construeton sl-3

j[ reauire no more than one year, onv ore boatirjg -tazc- wn Iw

be affected.

Dredging of the navigation w ould recreapproxmdtel
4 to complete. It should be scheduled for compie:ion during

winter in order to minimize conflicts with recreational boaters ano
avoid any adverse environmental damage that could result, if the -4minp
were done during the more productive ipring an' summer seasons. J
IMPLEMENTATION RESPONSI KI.T

The implementation responsibilii:es for all three detailed plans are not

significantly different. Consequently, all costs associated with the

Initial project construction except for the costs for containment
structures at the dredged material disposal site will be a Federal

responsibility.

COST ALLOCATION AND APPORTIONMENT

All of the quantifiable benefits that would result from any of the
detailed plans of improvement for Sakonnet Harbor would accrue and can be V

- allocated to the existing and prc.jected comercial users of Sakonnet
Harbor. Consequently, all costs for construction would become a Federal.

responsibility.

All of the detailed olans considered involve channel dredging and

breakwater construction, and funds for construction will be allocated
through the Chief of Engineers, acting under the authority of Section 107
of the 1960 River and Harbor Act.

FEDERAL RESPONSIBiLIES

The Federal Govrnment i cos, within the cost lmitation

of $2,000,000 fox. initial construction of this project because of the
general, or widespread nature of benefits to commercial navigation except
for all costs associated with the containment of the dredged material.

in addition the Federal overnment will maintain this waterway-
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improvement to assure continued navigability. All pre-authorization
study costs as well as the design, preparation of plans and specifi-
cations, and contract ad tnistration are Federal responsibilities.

NON-FEDERAL RESPONSIBILITIES

The town of Little Compton, Rhode Island, the local sponsor, would be
responsible for the operation and maintenance of an adequate public
landing for the sale of fuel, lubricants, and drinking water to all on an

K equal basis, and for providing all necessary lands, easements, and
rights-of-way for construction and subsequent maintenance of the project,
inclding disposal areas for dredged materials.

The town would also hold the United States free from damages that ria,
- result from construction and maintenance of the project. Moreover, the

local sponsor would provide and maintain bertl.. and other mooring.
facilities for local and transient vessels as well as access roads.
parking lots and other required public use shore facilities, open and
available to all on an equal basis.

The local sponsor would assume the responsibility for all project costs
in excess of $2,00C,000. Finally, the town would establish regulations
prohibiting the discharge of untreated sewage and other pollutants into
the woters of Sakonnet Harbor.

PLAN EVALUATTON

PLAN A

PLAN DESCRIPTIONS

Plan A would provide for a 750-foot rubble mound breakwater on a bearing
of south 620 west running from a point approximately 100 feet offshore
from a plot of land, numbered 36, as shown on the town of Little Compton
plot plan and Plate II. The breakwater would be at an elevation of 8
feet above mean low water. The plan also provides for a 110-foot wide
navigation channel along the existing west harbor breakwater to provide

18
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access for the commercial fishing fleet. This channel will" be 10 feet

deep at mean low watL.

IMPACT ASSESSMENT

Breakwater Impacts

The Plan A structure would entail the most significant change in tidalcurrent patterns within the harbor. As it would allow for only a lO0-

foot clearance between itself and the shoreline, the movement of water
within the harbor would be constricted and also have a greater tendancy
to allow for debris and refuse to remain within the harbor. Water
quality would be most affected by this plan because it ha 3 -

impact on tidal currents and therefore entails the greatest
flushing of the harbor.

Impacts on Navigation

Plan A would allow for the utilization of Sakonnet Harbor on a yea:= round
basis. As a greater portion of the southeastern end of the harbor would
be protected, it would allow for future expansion beyond what is
presently contemplated. During the summer season, 2he recreational fleet
would be protected from the occasional summer storm out of the north-
northwest._

Economic Impacts

Breakwater costs are based on utilizing the Tiverton quarry and dredging
costs are based on a nearby land disposal site which had been previously
identified.

The estimated first cost of Plan A is $2,482,700. The annual costs,

based on an interest rate of 7-3/8 percent is $210,900. The annual
project benefit is estimated at $249,100.

Annual cost and benefits are shown below.

Annual Costs Annual Benefits B/C Ratio Net Benefits
$210,900 $249,100 1.2 $16,200

EVALUATION AND TRADEOFF ANALYSIS

Of the three plans considered for detailed evaluation, Plan A provides
the maximum amount of protection to the harbor. Therefore, this plan will
allow for winter utilization of the harbor by the commercial fishing
fleet and will also provide protection to those recreational craft moored
in the eastern side of the harbor during the summer season.

However, Plan A would protect a segment of the harbor which is not
presently planned for development and has an adverse impact on tidal

19
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current and hence water quality wIthin the harbor. As the strdcture

allows for only a 100-foot clearance, water quality would be degraded toI-

allow for optimal boating safety and utilization.

COST APPORTIONMENT

The local portion of the costs of the Federal projczt for Plan A are all
costs above the Federal cost limitation of $2,000,000 which is carrently
estimated at $482,700, plus a 100 percent share of related improvements
and all necessary diking of the disposal site.

PUBLIC VIEWS

View of Federal Agencies - Pending review of the Draft Detailed Projsc
Report.

View of Non-Federal Agencies and Ohters - Pending review of the Draft

Detailed Project Report.

PLAN B

iII

PLAN DESCRIPTION

Plan B would provide for a 500-foot rubble mound breakwater 
on a bearing

of south 620 west running from a point approximately 450 feet offshore

from a plot of land, numbered 36, as shown on the town of Little Compton

plot plan. The breakwater would be at an elevation of 8 feet above mean

low water.
IMPACT ASSESSMENT

Breakwater Impacts

Plan B allows for a 450-foot clearance between the structure and the

shoreline. By allowing for current flew around the shoreward side of the
breakwater a 50 percent increase in tidal flow along the breakwater and

out of the harbor can be expected over that expected In Plan A.

20
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II Ipactsonavigaton
Plan B would allow for the utilization of Sakonnet Harbor on a year-round
basis. The structures would have minimal impact on the presene ice
problems, and the recreational fleet would be partially exposed to !-.e
occasional storm out of the north-northwest.

Economic Impacts

Breakwater costs are based on utilizing the Tiverton quarry and dredging

costs are based on a nearby land disposal site.

The estimated first cost of Plan B is $i,80C,G0. The annual cts basc4
on an interest rate of 7-3/8 percent is $15L,0 . The annual.
benefit is estimated at $249,100.

Annual costs and benefits are shown below:

Annual Costs Annual Benefits B/C Ratio Net Benefits
$154,000 $249,100 1.6 $95,100

I EVALUATION AND TRADEOFF ANALYSIS I
Ii

Plan B provides the optimal amount of protection to the existing and
proposed onshore commercial facilities and the commercial fishing boat

- anchorage. The structure would provide minimal protection for the
recreational craft during the occasional summer storm from the north.

Plan B while protecting the harbor would provide for a high degree of

tidal flushing action with minimal degradation of water quality.

COST APPORTIONMENT

The local interests would be required to bear all costs in excess of the
$2,000,000 limitation. In addition, a 100 percent share of related
improvements and all necessary diking of the disposal site would be a

local responsibility.

PUBLIC VIEWS

View of Federal Agencies - Pending review of the Draft Detailed Project
Report

View of Non-Federal Agencies and Others - Pending review of the Draft
Detailed Project Report.
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PLAN C

I-M

PLAN DESCRIPTION

In addition to the channel of Plans A and B, Plan C includes a 600-foot
rubble mound breakwater on an approximate bearing of south 420 west

beginning at a point coincident with the southwesterly ti:nminus c: -:-
breakwaters proposed in Plans A and B. The proposel Plan , or reocknted
breakwater would also be at an elevation of 8 feet above mean lew w,.,4

Impact Assessment

Breakwater Impacts

The Plan C structure would entail the least significant impact 
on tidal

currents within the harbor. Reorientation of the breakwater as proposed
in Plan C would result in an increase in the degree of flushing of the
harbor and result in a reduced impact on water quality. An 85 percent

increase in tidal flow over plan A and a 50 percent increase in tidal
flow over Plan B can be expected along the breakwater.

Impacts on Navigation

Plan C would provide the least protection to the harbor during the winter

months. Ice floes would have the same potential to enter the harbor as
that which currently exists and the recreational fleet would be

I completely exposed to storms out of the nortl-northwest.

Economic Impacts

Breakwater costs are based on utilizing the Tivercon qu.rry and dredging

costs are based on a nearby land disposal site.

The estimated first cost of Plan C is $2,115,600. The annual costs,

based on an interest rate of 7-3/8 percent is $180,000. the annual
project benefit is estimated at $165,700.

Annual costs and benefits are shown below:

Annual Costs Annual Benefits B/C Ratio Net Benefits

$180,000 $165,700 1.0 $0
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EVALUATION AND TRADEOFF ANALYSTS i
Plan C provides the least amount of protection to the existing and

propose' onshore commercial facilities and the commercial boat anchorage.
The structure would also provide minimal protection for recreational

craft.

Plan C with minimal protection of the harbor would provide for optinl

tidal flushing and cause the least degradation of water quality.

Cost Apportionment

The local interests would be required to bear all costs in excess of the
$2,000,000 limitation. In addition, a 100 percent share cf rdL.

improvements and all necessary diking of the disposal site woulj b
local responsibility.

Public Views

View of Federal Agencies - Pending review of the Draft Detailed Project
Report

View of Non-Federal Agencies and Others - Pending review of the Draft

Detailed Project Report.

COMPARISON OF DETAILED PLANS

A

In general, in comparing the detailed plans, a trade-off must be made

between maximization of protection of the commercial fishing fleet and
the risk of disrupting tidal patterns within the harbor and, by
implication, flushing action. At the same time a trade-off must be made

between the maximization of project and project costs. I
The impacts described in earlier sections apply to all three detailed I
plans. More specifically, the degree with which each alternative impacts 1
the flushing action within the harbor and the protection afforded the
shorefront facilities is what differentiates alternatives.
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As mentioned earliec a~ breakwater structure placed in the general
northerly area of Sakon-:-t Harbor will change tidal current patterns in
the harbor. Wind-generated and tidal currents are the driving forces
involved in the flushing action of Sakonnet Harbor with wind-generated
currents on the average, an order of magnitude greater than tidal
currents, that is, about ten times as great.

As discussed in the environmental assessment, and Appendix 4, the Plan C
breakwater, as predicted by the computer model, would have the least
impact on tidal currents within the harbor. Plan A would have the
greatest impact due to the reduced opening at its rortheasterly en-.
Plan B would have more impact than Plan C, but far less than Plar, A.
-c,-ever, it should be stressed that the absolute significance of an.;

change in tidal currents brought about by any breakwater is mini.
because flushing action within the harbor is dominated by wind-dilw- [
currents.

The degree of protection afforded the shorefront facilities from
northerly winds for the three detailed plans is basically the same for
Plans A and B, and less for Plan C. Also the potential for allowing ice
buildup in the harbor is greater for Plan C because the shore to
breakwater opening at its northern end is greater. It is almost
impossible, however, to predict ice buildup because of the uncertainties
involved, including temperature duration and wind direction. Located in
Appendix 3 is a summary letter report dealing with the potential of ice
formation and its impacts on the harbor.

COST COMPARISON

Table 1 compares the cost of the three plans considered in detail. All
three plans involve the same magnitude of channel dredging. However, one
can readily see that Plan B, the 500-foot long breakwater on an alignment
of S62 0W requires the least total construction investment. Plan A, the

-1 750-foot long breakwater on a simi]ar alignment6 is the most costly.
Plan C, the 600-foot long breakwater rotated 20 further south into
relatively deeper water, is over $179,000 more expensive than Plan B.*1 Table I also lists the annual charges associated with each detailed plan.

In developing these annual charges, a Federal cost of 7-3/8 percent over
a 50 year project life or recovery period was used.
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TABLE I
COST OF DETAILED PLANS

PLiAN A PLAN B P"AN C

Construction Costs

Breakwater $2,058,500 S1,469,000 $1,736,500
Channel 136,000 136,000 136,000

Engineering & Design 123,500 85, 00 104,200C

Supervision & Administration 164,700 1!0,000 138,900
Total Estimated First Cost $2,482,7000 $2,115,6C0

ANNUAL HlRGES

PLAN A PLAN B ? -

Interest & Amortization $188,500 S136,600 $160.600
Annual Maintenance (Breakwater) 20,000 15,000 17,000

Annual Maintenance (Channel) 2,400 2,400 2,400

Total Annual Cost $210,900 $154,000 $180,000

BENEFIT COMPARISON

As mentioned previously, each of the detailed plans would offer
sufficient protection to the users of Sakonnet Harbor to result in

Lignific:3ntly increased landings at the harbor due to an extended fishing
season. This in turn would encourage the upgrading and modernization of

the fleet.

Furthermore, transportation savings could be expected to accrue under

each improvement plan to fishermen who presently relocate to other ports

for winter operations, as well as these who own the larger vessels that
are currently forced to idle outside the harbor while waiting for high

tide.

Reduction of damages to both fermanently moored and transient vessels

could be anticipated in equal amounts through the implementation of any

one of the alternatives. I
A detailed discussion of benefits is given in Appendix 5. However, a ]
breakdown of annual benefits for all three detailed plans are shown in

Table 2.

A
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TABLE 2

ANNUAL BENEFITS

PLA': A PLAN B PLAN C

Increased Net Income to Fishermen S232,900 $232,900 $152,200
Transpoitation Savings 11,700 !1,700 9,000
Reduct!on in Vessel Damages 4,500 4,500 4,500

Total $249,100 $249,100 $165,700

Table 3 lists the benefit-cost ratios for the three detailed plans a.onr
with the net economic benefits for each plan, given on an annual basis.

TABLE 3
ECONOMIC IMPACTS

PLAN A PLAN B PLAN C

B/C Ratio 1.2 1.6 1.0
Net Benefits $16,200 $95,100 -

Net benefits being inversely proportional to project costs, indicates
that Plan B, with the lowest initial project cost and annual charges, has
the greatest net benefits.

ENVIRONMENTAL COMPARISON

The magnitude of environmental impacts is greatest for tha propu&ed 7U-

foot breakwater in Plan A. The least environmental impact would result
from the 600 foot structure proposed in Plan C. However, as stressed

earlier in this report, the absolute magnitude of environmertal impact
-.for all three plans is relatively small because of the order vf magnitude

difference between wind-generated currents and fl'al rurrents within the
harbor.

COMPARISON SUM1MARY

Table 4, entitled "System of Accounts- is a general analysis relevant to

plan selection. It presents the determinative factors that underline
each final alternative by displaying the significant beneficial and
adverse impacts. This system is utilized for the purpose of tradeoff
analysis and final decision making.

RATIONALE FOR DESIGNATION OF NED PLAN

Plan B is the alternative which maximizes net economic benefits. Net
economic benefits are maximized when plan scale is optimized and the plan
is efficient. Scale is optimized when the benefits of the last increment
of output for each measure in the plan equals the economic costs of that
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increment. A plan is efficient when the outputs of the plan are achieved

in a least cost manner.

As will be explained more fully in Appendix 4, a breakwater design must

consider the degree of protection afforded by the length and alignmenc of
the structure as well as the structure's height. In the specific case of
Sakonnet Harbor, the close proximity of existing and prospective
facilities in relation to each other required that the variable lengths
of the structure insure a comparable amount of protection. In addition,

the height of the breakwater was based on a design wave and a deter-

mination of the aceptable wave height which could reach the facilities
and vessels without causing undue damage.

SAlthough it is difficult to accurately predicz th,-e impact of, v

U various heights within Sakonnet Harbor, it has been determined .--

experiences at other harbors that a wave height of 1.5 feet Q,.t ld
acceptable. Every additional increase in wave height would have a
negative impact or dollar loss on the activities within the harbor.
Conversely, to design the strvzLzre to decrease the wave height below 1.5

feet would add to increase tte cost of the structure without increasing
the tangible benefits.

Thus, for Sakonnet Harbor, the pian that most efficiently optimizes scale

-= is the one that affords an adequate degree of protection at the least
cost. This would be the NED Plan, and for Sakonnet Harbor it is Plan B.

RATIONALE FOR DESIGNATION OF EQ PLAN

In designation of the environmental quality or EQ plan, it is recognized
that environmental quality has both natural and human manifestations.
Beneficial EQ contributions are made by preserving, maintaining,

restoring, or enhancing the significant cultural and natural environ-
mental attributes of the study area.

-he present environmental quality of Sakonnet Harbor is good. The waters
oF the harbor are considered safe for all forms of recreational ctivity

including swimming. The good water quality of the harbor is most likelyI a result of the harbor's geographic isolation from populous regions as
well as its nearness to the open ocean and the resultant wind and tidal
currents which serve to flush the harbor of pollutants. Consequently, in
looking at detailed alternatives for harbor development, the EQ plan
would be the one that has the least impact on existing harbor conditions

and as a result, the least potential impact on the harbor environment.

In looking at the alternative plans considered in this study, the plan
which would have the least impact on existing harbor conditions by

mininizing changes to tidal current patterns, is Plan C, wh. h includes
= the 600-foot breakwater realigned on a S42 0V bearing. It is designated

the EQ plan.

E2
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RATIONALE FOR SELECTED PLAN

Plan B is the selected plan. Of the three alternative plans coas 'red
in detail, Plan B provides maximum net benefits while Its environmental
impacts are not significantly greater thaa Plan C which has been

designated the EQ plan.

Az previously mentioned, Plan B would have a more significant impact on
tidal current patterns in Sakonnet Harbor than Plan C but tidal currents

are not considered to be critical in maintaining flushing action in the 3

harbor and by implication water quality. Consequently, since Plan B is
over $682,700 and $315,600 less expensive than either Plan A or C
respectively and maximizes the net benefits L has been desianate .
selected plan.

RECOMXENDED £LAN

The recommended plan would provide for a 500-foot rubble-mound breakwater

or a bearing of south 620 west running from a point approximately 450

feet offshore from a plot of land numbered 36 as shown on the town of

Little Compton plot plan and on Plate I. The plan would also provide forN

designation of a 110 foot wide by 10 foot deep navigation channel alongthe westerly boundary of the existing harbor anchorage which will require

dredging of approximately 8,000 cubic yards of sand and gravel.

The total construction investment for the recommended plan is estimated

to be $1,800,000. Annual benefits that would result from the recommended

plan, principally increased net income to fishermen, amount to $249,100
which when compared to annual charges of $154,000 yield a benefit-cost
ratio of 1.6 to 1.
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ENVIRONMENTAL ASSESSMENT

INTRODUCTION AND PROJECT HISTORY

In keeping with the National Environmental Poicy Act of 1969, the New

England Division of the U.S. Army Corps of Engineers, has examined
environmental values as part of the planning and developmen o. tb .
proposed action plan. Background environmental information wa. , e
for purposes of this report through interviews with variods Sta,: iod
local interesu groups and a search of published literature. Tlis '

provides an assessment of environmental impacts and alternatives
considered and contains other applicable data to the Section 404
Evaluation requirements.

The Federal project currently provides for a breakwater, 400 feet long,

in a northerly direction; a 400-foot extension in a northeasterly

ir direction; removal of rock nearest the wharf to a depth of 8 feet; and
dredging approximately 9 acres of the harbor to a depth of 8 feet.

The project was last dredged during fiscal years 1957 and 1958 when

approximately 37,000 cubic yards of material was excavated and placed
behind the Fo'c's'le Restaurant in what is now the parking area.

Purpose and Need for Action

Sakonnet Harbor's exposure and extreme southerly location have made it
susceptible over the years to damage by northerly wiads and waves.
This exposure has prevented any substantive expansion vf the harbor
facilitiea, historically, the harbor has served only a limited role in
the area's economy. The future use and further development of the harbor

clearly depends on the implementation of improvements to provide protec-
tion from extreme weather conditions and the dominant winds which enter
from the north. Increased markets for New England lobster and ocean

quahogs along with th.e Japanese market for squid provide an opportunity
for Sakonnet Harbor to assume a more significant role in the regional

economy, if the desired protection is provided.

Senate and House Resolutions of May and September 1976, respectively, and
instructions from the Chief of Engineers on 20 May 1976 provide the

authority for conducting a feasibility study on providing improvement3 at

Sakonnet Harbor. The feasibility study was performed and the detailed
project report which documents said study was prepared under the
provisions of Section 107 of the 1960 River and Harboe Act, Public Law
Number 86-645, as amended.

29
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The selected plan of improvement as shown in Plate 3 consists of the
following main elements:

Provision of a 500-foot long rubble mound breakwater, across the
northerly approach of the harbor. The breakwater will be aligned on a
bearing of South 620 West running from a point approximately 450 feet
offshore from a plot of land numbered 36 as shown on the town of Lttle
Compton plot plan.

- Delineation of a 110-foot wide, 10-foot deep channel along the
existing west harbor breakwater for the conmercial fleet.

- Dredging of selected areas to provide a minimum depth of l0-feet brlou,

mean low water along the main channel to accommodate offshore miU-
purpose fishing boats with a length of 65 feet.

The dredging will be performed under a private contract with the 6overr-

ment. The quantity to be dredged is estimated at 8,000 cubic yards plus
3,000 to 4,000 cubic yards from private piers. A hydraulic pipeline
dredge will be employed and disposal of the dredged material is proposed

for a land area opposite the Fo'c's'le, Inc., Restaurant adjacent to the
existing parking lot west of Bluff Head Ave. This disposal area is shown

on Figure 4-9. The property is privately owned and is approximately 300'
by 200" in area. Rock and other construction material bordering the south
end of the parking lot will be relocated to dike the open seaward side of
the ite. A second land area recently purchased by the town and located
in the southwest of the harbor might be available for fill if needed.
Local interests have also indicated a desire to expand marina facilities

in his area.

ALTERNATIVES INCLUDING THE RECOMMENDED ACTION

Possible navigation improvements in Sakonnet Harbor were investigated,

based on the evaluation of problems and needs identified by local
interests. In considering the protection needs of the existing

commercial fleet at Sakonnet Harbor and maintenance of water quality,
three alternative plans of improvement were evaluated.

PLAN "A"

- Provide a new 750-foot rock rubble mound breakwater (south 620 west)
with faces of armor stone across the open northerly approach to the

harbor.

- Delineate a 10-foot channel approximately 110-foot wide along the

existing west harbor breakwater.

The total construction cost for this plan including breakwater construc-
tion dredging, contingencies, engineering design and supervision and
administration fees is $2,482,700.
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From an environmental standpoint the 750-foot breakwater structure in
comparison with the other two alternatives would allow for the most
restricted flushing of the harbor which may lead to degradation in water
quality.

PLAN "B"

- All the features of Plan "A" above except the length of the break-
water would be reduced to 500 feet.

This is the selected plan based on the results and recommendations of a
comparative evaluation as described in other sections of this report.
The shorter breakwater, along the same alignment as originally proposed,
will allow for greater circulation and water exchange in the harbor which
will minimize the impacts to water quality, while allowing for optinal
protection.

The total cost for Plan "B" is $1,800,000 which is significantly lower

than either Plan "A" or the reoriented 600-foot structure.

PLAN "C"

- All the features of Plan "A" and "B" above except the length of the
breakwater would be 600 feet and its alignment would be reoriented on a
bearing of south 420 west.

This realignment would result in a 3-foot average depth increase over the
breakwaters in plans A and B which will require a greater volume of rock
material and thus a higher construction cost than that of Plan "B". The
estimated total cost for Plan "C" is $2,115,600.

Environmentally, the reoriented breakwater would permit a greater amount
of ice and wind generated turbulent water to enter the harbor through the
northern opening. At the same time, however, the reorientation would
also provide a greater exchange of water resulting in a less pronounced
impact to water quality.

Alternative Methods of Dredging

The method of dredging used depends on the method of disposal chosen. If
ocean disposal is selected, a mechanical dredge will be used. If diked
disposal in some nearby area is chosen, as proposed, then a hydraulic
dredge will be used. In the case of diked disposal at a more distant
site, a mechanical dredge would be used. Thus, there are a few real
choices once the choice of disposal method has been made.
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Alternative Disposal Methods

General Discussion

Each of the possible disposal methods would have some environmental
impact, whether in the ocean, on land, or in diked disposal areas near
the waterfront. It is difficult to offset the impacts under suc widely
varying conditions against each other. The major concerns in ocean
disposal of dredged materials are potential for impact on identified

commercial marine resources and potential for addition to general, low-
level deterioration of the overall ocean resource. Only the former can
be specifically addressed. Based on the results of sediment analyses,
the coarse grain size would be acceptable for open water dispos. a under
current 404 Dredged Material Disposal guidelines.

Ocean Disposal - Brenton Reef Site

The advantages of this site are its proximity to the dredge &ite and its

previous history of use. There is more scientific information regarding
this site than any other in the area. However, there is the concomitant
disadvantage of historic opposition to dumping at this site.

One advantage of disposal of the Sakonnet sands and gravel at this site
would be to use it as partial cover of the finer silt-clay muds charac-
terizing the slopes of the spoil mound. This action would decrease the
amount of turbidity in the bottom waters and enhance recolonization.

Ocean Disposal - Sakonnet Harbor Dump Ground

W This open water site was considered toz che crigina. Sakonnet Harbor
Project but not used. It is a !34 mile squ;re site r Narragansett Bay, A
located and described as followis:

Beginning at a point one mile due west of Breakwater Point Light in

Sakonnet Harbor, thence due we:st 3/4 mile to a p '.t; then due south 3/4
mile to a point; thence due e.3t 3/4 mile to '.iO. and thence due north
3/4 mile to the point of beginnjhf and co,..ainir5 360 acres. The depth of
water ranges from 59 to 65 feet helow mean low water. No scientific

studies have been conducted at this sit-- and its use for other dispcsal
operations is unknown. Deposition of sand and gravel to be dredged from

0 Sakonnet would not cause any adverse impacts to the ecosystem if dumped
at this site.

At this time however, there is no State designated dumping grounds within

the coastal waters of Rhode Island and ocean disposal of dredge material

- °is considered on an individual project basic.
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The town of Little Compton will be responsible for providing suitable and

adequate dredge disposal sites and associated costs for proper diking of
the sites for future maintenance dredging of the project. This is part of
the condition of a local cooperation which was agreed to under the
original project authorization.

Beach Nourishment

Another valid and constructive use of dredged sediments historicaliy
has been beach nourishment. Clean dredged sand is pumped to Lhe beach

hydraulically and left for reworking by tides, storms and currents. By
conducting the projecc in late fall or winter, chere is maximum like-

lihood that the beach profile will be restored by the foi o...
Sediments from Sakonnet Harbor could be deposited on such -rens s
Beach or Warren Point Cove. The State's Coastal ResourceE Cotr-"

not object to disposal of such material on town property an.' M
support placement of materials at Warren Beach Club property to inv-Zz:-
gate natural erosion procedure. The coarse nature of the material to be

dredged is compatible with existing sediments at both of these locations

No Action

If Sakonnet Harbor is to take full advantage of the new opportunities
created by the 200-mile offshore limit and the increasing market demand

for lobster and ocean quahogs, commercial fisheries there must become a
year-round operation. This can only be achieved if the harbor is

L, protected from the northerly winds of winter. Accordingly, the "no
improvement" option is neither consistent with the new opportunities for
growth and economic vitality at Sakonnet Harbor, nor does it conform with
local and State development plans for expansion of commercial fisheries

in Rhode Island.

ENVIRONMENTAL CONSEQUFNCES

Beneficial Impacts

3.01 The future economic growth of commercial fisheries at Sakonnet

Harbor depends largely on whether or not protection is provided. In the
absence of a protection plan, it appears that the size of the commercial
fleet will remain stable as it has over the last ten years. Although the

efficiency of the fleet has improved in recent years, as evidenced by a A

continuing effort to upgrade equipment and diversify fisheries, full
modernization of the fleet and extension of the fishing season to include
the winter months will only occur if a protection plan is implemented.
Over the long run, as advancement in the fishing industry render the mode
of operation out of Sakonnet Harbor obsolete, an inability to compete
with fully modernized fleets at nearby ports may result in local economic

decline.
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The total catch landed at Sakonnet Harbor in 1978 was estimated to be
4,206,441 pounds valued at $1,363,501 by the National Marine Fisheries
Service, including all lobster, shellfish and finfish. The construction
of a breakwater could significantly increase this total by providing an
incentive for those vessels not already geared up 1or giilnettii.g to do
so, by allowing those 15 boats which are normally hauled ashore for the
winter to operate year-round if they so desire, and by providing
additional fishing days which were lost previously due to an inabiity t3
navigate the harbor during rough seas. In addition, financial galns
would accrue to the fishermen in the form of reducea damages to the fleet
and decreased transporatation costs for those vessels which are normally
transferred to alternative ports for the winter.

Probable Environmental Impacts

Sediments

Test borings taken 7-11 March 1977 along the proposed breakwater
alignment showed the bottom sediments to be composed of gravelly silty
sand with shell fragments. Coarse to fine sandy gravel was found to 7.6
ft. below the existing water-sediment interface. Two grab samples taken
within the harbor were visually classified as silty sandy gravel and
silty fine sand respectively with traces of organic material.

According to the 404 guideline for the discharge of dredged or fill
material (Fed. Register, 5 September 1975, para. 230.4(b)(1) p. 41294)
further evaluation of chemical-biological interactive effects is not
necessary because the sediments meet the following evaluation criteria:

(i) composed predominantly of sand, gravel or any other naturally
occurring sedimentary material with particle sizes larger than silt...

(ii)(a) The site from which the material proposed for discharge is
to be taken is sufficiently removed from sources of pollution.

(b) Adequate terms and conditions are imposed on the discharge
of dredged fill material to provide reasonable assurance that the
material will not be moved in currents or is otherwise damaging to the
environment outside of the disposal area.

The sampling results reveal that the sediments to be dredged meet the
current EPA criteria for dredging and disposal pursuant tc Section 404(b)
of the Federal Water Pollution Control Act Amendments of 1972.
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PROBABLE IMPACTS OF DREDIN,

There are several potential impacts of dredging within the harbor:m|
Water Column Impacts

Dispersion of sediments will cause a temporary increase in suspended

and dissolved solids. This wi.l increase turbidity, diminish!,g ight
available for photosynthesis for Lhe short term in localized areas.

Turbidity changes associated with dredging havc bcen shown to he

temporary and local. Studies of clamshell dredging in the Thames
River (Connecticut) have shown that perturbations are limited to
within 500 feet of dredging activity (I). The coarse graft-.

sediments at Sakonnet and the fact that a hy-raut_- Jredge w : I
4utilized in which materials are sucked back into the pipel -ie

will significantly reduce suspension of Laterii.s in the arei L.:
dredge.

Dispersion of sediments during dredging may facilitate release
of toxic materials into solution. Laboratory studies by Dredged

Material Research Program indicate that certain trace metals may be

released in the parts per billion (ppb) range while others show no

release pattern. Soluble pesticides released into the water column
are negligible (2 & 3). Since the greatest concentrations of heavy

metals and other contaminants are known to be associated with silt-

clay sediments little or no impact of such release would be predicted

ret ofe dredg ing.Moieseisscasffshcrbanlbtr
Benthic Impacts

Removal of those organisms within the dredged sediments is an unavoidablei result of dredging. Mobile species such as finfish, crabs and lobster

will attempt to avoid the actual area of dredging. Recolonization of the

dredged area will eventually occur. Recolonization of areas impacted by

dredging has been demonstrated within a period of approximately 1 1/2

years in Chesapeake Bay (4). Abundance of dominant species and observed

number of species were reduced following dredging, but returned to

predredging levels the following year. The new breakwater will provide

ample surface area to the attachment of a variety of algae and inverte-
brates. Essentially then, we have a substitution of habitat types (sand-

gravel for a hard rock surface) and biota (burrowing or infaunal
U organisms for epifauna species). No commercial fishing or shellfishing

takes place in the harbor.

Archeological and Endangered Species Impacts

4 Dredging should not have any impact on known historic sites since these

are at some distance from the actual dredge area. The Rhode Island

Historical Preservation Commission has informed the Corps (letter 11
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April 1978) chat the proposed breakwater area is in water that is not
archeologically sensitive and that the dredging will not affec. any

cultural resources.

Dredging will have no impact o .-acgre pEc:V--

Other Impacts. Dredging could conceivably have a ajor impact on

commercial and recreational use of the harbor. This impact could be
minimized by dredging in late fall or winter.

Many biological impacts would also be mrinimized by 1ate fall or wi'trer
dredging. Very few animals spawn In winter, and many species are -rmant

or buried.

Impacts of n1asting

Removal of ledge rock and boulders would require drilling and bl.st.ng
with dynamite. The ".ethality of an explosIve -.Is di-rectly to ~its
detonation velocity, charge weight and densit" of matcrial to be blasted.

Most explosive when detonated in a rock or clay substrate produces low
level over pressures, with subsequent reduced laterial or vertical
pressure charger. The confined nature and timing of the detonation will
aid in minimizing the overall impacts. Some mitigation measures that can
be used include the use of warning charger (dynamite or pulsed electrical
currents) outside the perimeter of the proposed work area to scare away

any large fish schools or mobile invertebrate animals; scheduling ofI .blasting to avoid peak periods of fish migration and spawning; and
submerge the charges below the mud line which will buffer the pressure

shock wave.

It is anticipated that the amount of blasting to be performed will
not result in any significant loss of fish and lobster and would not

significnatly affect the food web or natural productivity of the
immediate area. Further, no significant loss of habital area would

occur as a result of the proposed blasting activity.

Probable Impacts of Diked Disposal

Turbidity and Water Quality

When the dredged materials, comprised of a mixture of solid material,
water and suspended material, are deposited behind a dike, they are

ususally detained for a period of time in order to allow maximum
settling of the suspended material. The "clean" overlying water is
then released, leaving the moist dredged material behind. However, if

the overlying water is released before all the suspended material has
settled, there may be problems of turbidity, nutrient release and/or
contaminant release to adjacent waters. Turbidity will decrease light
penetration and may reduce the dissolved oxygen concentrations in the
water. Tese decreases may adversely affect various marine life
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forms, as discussed in Section 3.08 above for the dredging site. The
turbid condicion will decrease as the particles travel away frca thA
outlet and become diffused into the adjacent vazers. Becaise the
disposal area will be diked and the -oarse nature of the sedimentis rv

turbidity generated by the dischargE will be i!niimal and of short j
duration.

Odor

Objectionable odors may arise from confined dred6ed materials 4P
disposal area, most probably as a result nf hyirogen sulfide (H.S)

given off by anaerobic bacterial breakdown of organic materiale7 Se. -

ment analysis of Sakonnec dredge nzer-als sh a low perc.": I,
organics and therefore odc. from 1 dep.iz uld be i iC' .iL

Safety and Health Hazards

The safety of the disposal area to humans and animals is depeadenr on rhe

measures taken to restrict access to the area. Until the diked material
has sufficiently consolidated, it may not support a person walking on it.

This condition is expected to last for only a short period (days or
weeks) because of the coarse material of the sediments. M

The dike itself should not pose any great safety problems except as j
an access point to the spoil area. Maintenance of the dike would be

required on a periodic basis to prevent erosion and failure of the dike.
Maintenance of drainage facilities must also be done as settlement

changes the surface profile.

During and subsequent to dredging operations, no one should be allowed on I
the dike or have access to the pond area. The entire area should be I
closed to the public until placement of fill material or consolidation of

-dredge material is complete. Again, the coarse nature of the sediments
will afford rapid d-ainage and drying.

4

Plant Life

The dredged material is not expected to affect nearby plant life,

however, plant life now existing at the disposal site will be lost.

Noise

During the dredging operatl-ns, a problem with noise from the dredge
and discharge pipe may arise. This is a short-term problem and can

probably be treated as such if complaints arise. Arrangements with

the contractor would be made for work hours which would be compatible
with residents. Noise is not expected to be a major problem during

construction of this project.
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Atmosoheric rinditions

Construction activities associatec with the proposed action will have
negligible direct impact on existing co, . issions from
combustion engines will be dispplled hv n:valing wii.ds an3 a1-" .uh

contributory to overall air dagL dation, are not judged to 1- sjnifr-
cant.

Secondary effects to air qualLty degradation may arise out of the

proposed commercial marina expansion. B, providino 3ddii. ional bert-s and
moorings for boats, increased fuel emission levels -rz. !-.e boats nd

from the increased number of vehicles that would travel to the marina can
be expected. Any increase however woul: be seascnai and is not --:pzctt-f
to add significantly to that experience- oith the anaual 3000 increzse
summer resident population. Prevailing winds ill continue to dispz-1

fumes and push them further in!&i.

PROBABLE IMPACTS Ti-2 Tht PROPOSED BREAKWATER

I Watet Quality

A quantitative hydrographic model located in Appendix 4, was used to
obtain imformation about current circulation changes and effects on

flushing related to the construction of a new breakwater. Predicted
values were compared to observed data to demonstrate the validity of the

--model.

To maintain good water quality you must maintain an adequate exchange

of harbor water with the Sakonnet River water. The basic force which
operates in the movement of water is currents. There are two types of

currents; tidal and wind generated. The observed current field in
Sakonnet Harbor is determined by the wind and a southward regional flow
in the Sakonnet River outside the harbor. Wind generated currents
account for as much as 90 percent of the total flushing action. While

all of the breakwater plans considered impact on tidal currents, none of
them would significantly alter wind generated currents. Therefore, based

on model predictions, construct'on of a breakwater would not have a
significant impact on water quality within the harbor.I Flow at the entrance to the harbor along the inside of the breakwater,
which determines the rate of flushing the harbor, is significantly

affected by the type of breakwater built. The minimum flow will occur

with the 750-foot breakwater (Plan A).

There would be about 100,000 m 3 flow through the west inlet with this

longer 750-foot breakwater. The flow would be increased by 50% should
the breakwater be shortened. All of the increased flow would move out
of the North Inlet (the area between the breakwater and shoreline).

Reorienting the breakwater would increase the flow by 85%, as most of

the water would move out through the North Inlet.



I The cross-sectional area of the North Inlet is different for each
breakwater plan. Plans B and C, the shortened and reoriented break-
waters respectively, allow for roughly the sane cross-sectional Ncrth
Inlet areas. However, Plan C, because of its orientation r- t-e wind and
current flow in the Sako-net .iver _llows for a greater "i- ¢:. :w
th:ough the inlet than Pian B. Plan A would result in a c.oss-sec-on3

area for the North inlet of" about 3ne third the size of eitner 8lr or
C. Because of this Plan A would greatly restrict the fcLusb!7tg o :-.r
northeastern section of the harbor. The increased volume rc f ow

4
afforded by Plan C would also, howeve:r, ncrease the amount c -re
transported into the harbor around the breakwater.

Fo- existing conditions. -he model redictc tldal. pri-
rely 60 to 70,000 m-3 of water passez - o

volume will not change a- a result of orea-nrr construz_-o -
the distribution of the toal -u vo.. _ rA t.e te
change with each plan resultiag in -iffering ees of r.1si

-| selected areas of the narbr. Flow Flow through the norr inlet '-

14 ze limited by construction of the prpsed hrea ater. But fzi, -. t
Lncrease by about three times if the breakwater is shortened and by ah!ut
four times if the breakwater is reoriented. The biggest trade-off with

a the reoriented structur s in terms of ice accumulation versus flushing
and economics.

Effects on Surface Pollution ]

The construction of any structure across the mouth of a harbor or cove
will result in the trapping of some floatable debris and surface
pollutants such as oil. Th1.e problems of possible increased pollution
inside the harbor is an unavoidable trade-off for shelter and safe
moorage of commercial and recreation craft. Attempts to possibly
minimize the problem has been accomplished by investigating several
breakwater configurations.

The wind-driven circulation increases the flushing rate over flushing due
solely to tidal action. Because this circulation may vary with depth,
the types of pollutants influence their flushing rates/ For example, if
the pollutant floats, i.e., -flotsam and jetsa&m- or oil and gas a
northwest or southwest wind would cause it to collect in the inner
confines of the harbor. If the pollutant is the type which disperses
throughout the water column, i.e. fluid fish waste water discharges,

etc., then this pollutant would be flushed from the harbor under all wind
conditions. if the wind is directed into the harbor, the pollutant would
be flushed out in the near bottom return flow. If the wind is directee
out of the harbor, it willi be flushed out in the near-surface flow.

Consideration was given to the following breakwater desigi features and
their relationship to water quality:

(-) shortening the breakwater to 500 feet, and thereby wdenAing the
opening between it and t-e shore:

_0
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Thi, design will increase the volume of water entering the narbur between
the shore and the breakwater. This configuration is best in terms of

flushing the harbor and minimizing collection in debrls along the insi-de
of the harbor.

(ii) changing the angle of the breakwater to NE-SW, s. that the
prevailing SW winds and swells wash floLsam and 3etsam parallel ca the
breakwater rather than against the south side of it;

-his design is not as efficient as th.e design in (ii for, this adverse
effect. This design may decrease the probability of wave reflection in
the harbor. However, this alignment does not obstruct natural cu-r-r
flow patterns and is equal to (:) in itf Elushing ra-acity.
The selected Plan -3" providing for a 5A0-fCo oreaL ate: is chu,:;hz to

represent the best all around choice to provide the c=uird protecio
from wind and wave conditions while still allwing f adequate
and water circulation within the harbor.

T'he proposed commercial marina expansion as well as the proposed Federal
dredging is subject to Section 401 of the Federal Water Pollution Control

AA-c (FWPCA) which requires all person--. proposing an activity which may
result in a discharge to the navigable waters to obtain State water
qualtty certification. State certification cannot be given unless it has
been determined that the proposed activity will not violate State water
quality standards and effluent limitations. The proposed project will
require State certification from Rhode Island. Section 402 establishes
a National Pollutant Discharge Elimination System (NPDES). Under this
system, all activities resulting in a discharge to the navigable waters

must be registered with the Environmental Protection Agency (EPA).
Administration of the system can be delegated to the State providing that
two conditions are satisfied: 1) The State must 'lave a water quality

management plan deemed adequate by EPA to fulfill the goals of FWPCA; and
2) The State must have the institutional framework and legal authority
to implement their plan. Rhode Island has met these requirements, and it

J- now administers the NPDES permit program which it has combined with the
State certification procedure.

The Department of Environmental Management, Rhode Island, has permit
issuine authority and administers the State certification procedure.Berore they will issue a discharge permit, they must determine that theproject will not cause a permanent violation of water quality standards.

HUMAN- SYSTEMS AND RESOURCE

Populaticn - The proposed project is expected to have minimal impact on
the future population of Little Compton. Any commercial development
encouraged by the sall number of additional moorages will have little
effect on current population mobility patterns.



Transportation - The traffic relating to the transportation of fihery
products is viewed as an insignificant addition. The total landings
are projected to be less than those reported for the late 60's and
early 70's. The increase will occur principally in the winter time
after the traffic congestion associated with summer visitors is
substantially reduced. The improvement of the marina could result in
the addition of 10 or 12 additional slips. These would generate an
incremental increase in traffic in the summer time but the increment
can be expected not to exceed 10 percent.

AFFECTED ENVIRONMENT

Ecosystem Classification

According to Odum et al's (1974) classfication of coastal ecological
systems Sakonnet Harbor represents a "neutral embayment" environment (7).
A neutral embayment is a partially enclosed coastal area which receives
negligible river drainage and is characterized by low turbidity and
sedimentation rates, relatively constant salinity and seasonal variation
is biota. Circulation patterns in a neutral embayment are primarily
controlled by the interaction of the amount of wind stress on the surface
waters, tidal changes, temperature structure and configuration of the
harbor.

Tides and Currents

General - Base line data on tide elevations and current velocities was
collected during a two week period in February 1979. The results of the
field survey was incorporated in a hydrographic model used to obtain more
information about current circulation changes related to the construction
of the proposed breakwater. The model predicted currents and tides in
the harbor. Predicted values were then compared to observed data to
demonstrate the validity of the model. It was then used to predict
changes in the velocity field resulting from the proposed breakwater.

Tides

The maximum high water at Mooring 1 was 2.7 ft. above MLW. Maximum low
water was 2.9 ft. below MWL. Mean high and low tides, relative to MWL,
were 1.7 ft. and -1.5 ft. respectively. The mean tidal range was 2.4 ft.

Comparison with the NOAA-NOS (1979) Tide Tables indicated the measured
tidal range outside the harbor was 0.7 ft. lower than the predicted
range. The measured high. tides averaged 1.1 ft. lower than the
predicted. Low tides averaged 1.3 ft. lower than predicted. Mean
observed times of high and low tides were earlier than the predicted, 1
hr. 6 min. and 1 hr. 16 min., respectively.
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The maximum high water insido the harbor was 2.7 ft. above MLW. Maximum
low water was 2.6 ft. below MWL. Moan high and low tides, relative to
MWL, were 1.6 ft. and -1.5 ft. respectively. The mkian tide range was 3.1
ft.

Comparison with the tide tables indicatted the measured tidal range was
equal to the predicted tidal range, 3.1 ft. The measured high tides
averaged 1.3 ft. lower than the predicted. Low tides averaged 1.5 ft.
lower than predicted. Mean observed times of high and low tides were
earlier than the predicted, 35 min. and 45 min. respectively.

Currents

Continuous monitoring of current velocities wag perormned at two loca-
tions (Fig. 4). Mooring I was outside the existing breakwater in the
entrance. Current speed and direction were measured 3.3 ft. above the
bottom. Tweuty-seven days of data were collected.

Current speeds were generally low. Seventy-eight percent of the speeds
were below 0.06 kn. The predominant directions of flow were south to
southwest (1800 -2250), with a mean speed of 0.07 kn. Highest mean
speeds were associated with northwest to west-northwesterly flows, and
average 0.17 kn. The highest speed recorded during the sampling period
was 0.29 kn, from the southwest (2240).

Mooring 2 was within the main channel of Sakonnet Harbor. Current speed
and direction was measured 3.3 ft. above the bottom. Twenty days of data
were collected at this mooring.

Speeds were low within the harbor. Seventy-two percent of the readings
were below 0.06 kn. The predominant direction of flow was northwest to
north (315°-0°). Highest mean speeds were from the east-northeast,
0.07 kn, and the northeast, 0.10 kn. The highest speed measured at
Mooring 2 was 0.24 kn, from the northeast (480).

Currents profiles were also monitored at three stations in Sakonnet
Harbor and its vicinity on both the flood and ebb tides of March 29
and 30, 1979. Current speed and direction was measured from a double-
anchored boat using a Bendix Q-15 current sensor cabled to a Bendix Model
270 recorder on deck. Currents were measured for 3 to 5 minute intervals
3.3 ft. below the surface, approximately 0.6 times depth and 3.3 ft.
above the bottom. Each station was visited up to seven times during each
tidal stage (ebb or flood). A total of 39 profiles were obtained.

Natural Resources

Finfish and Shellfish - The U.S. Fish and Wildlife Service reports
(letter 30 April 1979) that "no commercial fishing or shellfishing takes
place in the harbor."
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They indicate that there is a small amount of sportfishing in the harbor.
The most intensive fishing takes place from the existing D-eakwater on
the river side, for such species as striped bass, tautog scup, blue tish,
winter flounder and Atlantic mackerel.

There is also some recreational shellfishing for surf-clams Mya within
the harbor.

Historical - Archeological Features - Tne town of Little Compton has a

rich and varied history and contains many points o2 historical and

archeological interest. The Sakornet Point area, in particular, is a
.... district which contains several sites and structuW'es which are being

considered for inclusion in the National Register of Historic The

Rhode Island Historical Preservation Commission has reviewed th proposed
construction and finds no conflict with architectural or archeological
sites of importance.

NB 4
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FINDING OF NO SIGNIFICANT IMPACT

The project as proposed calls for construction of a 500-foot rubble-mound
breakwater and the removal of approximately 8,000 cubic yards of material.
Disposal of the dredged material would be at a land site provided by
local interests. The project will provide fer the utilization of
Sakonnet Harbor on a year-round basis by the commercial fishing fleet.

The determination to prepare an Environmental Assessment, as opposed to an
Environmental Impact Statement, was based on the following considerations:

The commercial nature of the project will complement and enhance local
land use.

The Hydrographic Analysis indicates minimal impact to water quality
within the harbor.

The availability of a suitable land disposal site and rapid consolidation
of the material will quickly allow the site to be utilized for local land
use needs.

Coordination with appropriate Federal and State agencies insured that
concerns and suggestions were made known to the Corps so that these
concerns could be addressed during project planning.

SColone Corps of Engineers L

Acting Division Engineer

4
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L CONCLUSIONS

As Division Engineer of the New England Division, Corps of Engineers, I

have reviewed and evaluated in the overall public interest all pertinent
data concerning the proposed plan of improvement, as well as the stated

views of other agencies and the concerned public, relative to the

practical alternatives in providing navigation improvements in Sakonnet

Harbor, Little Compton, Rhode Island.

The possible consequences of alternatives have been studied according to

engineering feasibility, environmentaL impactE, economic factors of

regional and national resource development anc other considerations of

social well-being and the public interest. te ramifications of these

issues have been considered in detail in the 2ormulation of this plan of

improvement as outlined in this report.

In summaiy, there are substantial benefits to be derived by providing the

present and anticipated commercial vessels in Sakonnet Harbor with a safe

year-round navigational system.

It is noted that the improvement would cause v minor disruption of the

environment during construction of the breakwater and access channel.I
However, as those impacts are not considered significant, an

Environmental Assessment has been performed in lieu of an Environmental
Impact Statement. Due to the significant benefits attributable to the M

commercial fishing industry, it is considered that this adverse

environmental effect would be more than offse: by the improvement in the
overall economic growth of the region.

I find that the proposed action, as developed in this report, is based on

a thorough analysis and evaluation of various practicable alternative
courses of action for achieving the stated objective, that wherever

adverse effects are found to be involved, they cannot be avoided by
following reasonable alternatives and still achieve the specified
purposes; that where the proposed action has an adverse effect, this
effect is either ameliorated or substantially outweighed by other

considerations. The recommended action is consistent with national
policy, statutes, and administrative directives, and should best serve

the interests of the general public.
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RECOMMENDATION

The Division Engineer recommends that modification of the existing
Federal navigation project at Sakonnet Harbor, Little Compton, Rhode
Island be authorized by the Chief of Engineers under the provisions of
Section 10" :.Z the River and Harbor Act of 1960, as amended.

The project would provide for a 500-foot rubble-mound breakwater and

a 110 foot wide by 10 foot deep navigation channel to the commercial
facilities within the harbor and expansion of the Federal anchorage at a

cost of $1,800,000. Since the benefits attributable to the improvement
R are entirely commercial in nature, the entire cost of construction as

well as all future maintenance costs will be borne by the Federal
Government.

The recommendation is made subject to the conditions that local interests
will:

(1) PI vide, maintain and operate without cost to the United
States, an adequate public landing with provisions for the sale of motor
fuel, lubricants and potable water open and available to the use of all
on equal terms.

(2) Provide without cost to the United States all necessary lands,
easements and rights-of-way required for construction and subsequent
maintenance of the project including suitable dredged material disposal

areas with necessary retaining dikes, bulkheads and embankments therefor.

(3) Hold and save the United States free from damages that may

result from construction and maintenance of the project.

(4) Accomplish without cost to the United States alterations and

relocations as required in sewer, water supply, drainage and other

utility facilities.

(5) Provide and maintain berths, floats, piers, and similar marina

and mooring facilities as ueeded for transient and local vessels as well
as necessary access roads, parking areas and other needed public use
shore facilities open and available to all on equal terms. Only minimum,

basic facilities and service are required as part of the project. The

actual scope or extent of facilities and services provided over and
above the required minimum is a matter of local decision. The manner of
financing such facilities and services is a local responsibility.
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(6) Assume full responsibility for all project costs in excess of
the Federal cost limitation of $2,000,000.

(7) Establish regulations prohibiting the discharge of untreated
sewage, garbage, and other pollutants in the waters of the harbor users
therof, which regulations shall be in accordance with applicable law4 or
regulations of Federal, State and local authorities responsible for
pollution prevention and control.

ii
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PROBLEM IDENTIFICATON

SECTION A

ANALYSIS OF EXISTING TRENDS AND CONDITIONS

1. This appendix contains information supplementing the first two
sections of the Main Report, Introduction and Problem Identification and
documents previous studies and reports, describes the existing and
projected future (without project) conditions, outlines problems and
needs identified in the study area and sets forth the national objec-
tives, the planning objectives, and constraints developed for this
project.

PRIOR STUDIES AND REPORTS

2. Several Federal reports on navigation improvements in Sakonnet Harbor
have been published. These have resulted in approved Federal projects
providing for an 800-foot breakwater across the westerly approach to the
harbor and a 12-acre anchorage dredged to a minimum depth of 8 feet below
mean low water. Pertinent data on these reports in presented in Table 1-
1.

LOCATION

3. Sakonnet Harbor, originally known as Church Cove, is located in the
southwestern part of the town of Little Compton, Newport County, Rhode
Island. It is about 30 miles southeast of Providence, Rhode Island and
5 miles east of Newport, Rhode Island. The harbor is located at the
eastern side of the entrance to the Sakonnet River, and directly adjoins
the Atlantic Ocean at Block Island Sound. See Plate I of the main body
of this report for the location and graphic representation of the project
area.
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4. In addition to the Atlantic Ocean and the Sakonnet River, the
study area adjoins Block Island Sound to the south and has a straight
line approach to the Cape Cod Canal to the east and Long Island Sound
to the west. Narragansett Bay is accessible by sailing up the
Sakonnet River and under the Sakonnet and Mount Hope Bridges. NeoUrt
Harbor is about 15 miles to the west by water. Access to the large
ports of Boston, Providence, and New York City is readily available by
both land and sea routes.

5. The specific geographic area which this study will address includes
the immediate harbor vicinity and the entire town of Littie Compton.
Anticipated impacts will also be generally discussed in the context of
their effects on the economics of Newport County and the State of Rhode
Island.

WN
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TABLE I-I
SUMMARY OF PRIOR STUDIES ND REPORTS

Published In Nature of Work Considered and
Report Reco~mendation

H. Doc. No. Survey and Breakwater 400 feet long.
154, 20th examination. Favorable.
Cong., Ist
sess., 1828

Annual report Preliminary Restoration of a portifn C-

Chief of Engi- examination. breakwater that hazs be-i
neers, 1889 previously built, and

dredging of a small area of
the cove for increased"
anchorage. Favorable.

Annual report .... do.... Raising and lengthening
Chief of Engi- breakwater and varking or
neers, 1895 removing isolated rocks in

harbor. Survey recommended.

H. Doc. No. 81, Survey ..... Extending the old break-

55th Cong., 1st water northerly to a rock
sess., 1897 (about 200 feet) and

raising the whole structure
to 8 feet above mean low
water with a top width of

15 feet. Favorable.

H. Doc. No. 99, Preliminary Removal of large rock
56th Cong., 2nd examination nearest the wharf to a
sess., 1900 and survey. dcpt'i .5,f 1 feet.

Favorable.

SH. Doc. No. Preliminary Dredging to a depth of 12
264, 62nd examination feet at mean low water an

Cong., 2nd area 150 to 200 feet wide
sess., 1910 just east of the break-

water. Removal to a depth

of 12 feet the rock removed
to a lesser depth under the
earlier project and further

extension of existing
breakwater. Unfavorable.

1-3
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TABLE I-1 (Cont'd)
SUMMARY OF PRIOR STUDIES AND REPORTS

Published In Nature of Work Considered and
Report Recommendations

Unpublished ....do.... 3 plans for creation of

report of the harbor of refuge by
Chief of extending existing
Engineers, 1928 breakwater and constructinL,

either a detached break-

weter or 2 detached
breakwaters. Unfavorable.

inpubli Preliminary A desired plan comprising
report the examination (a) a 200 foot extension

Chief of and survey, to existing breakwater;
Engineers, 1941 (b) a 300 foot detached

breakwater (c) a 6 ft.

anchorage; (d) removal of
ledge rock to 8 ft.; and

(e) removal of isolated
rocks to 8 ft., and an

alternate plan comprising a
400 foot detached break-

water and items (c) and (e)

above. Unfavorable.

H.D. No. 436, Survey.... (a) a 400 ft. extension of
82nd sess., west breakwater; (b)
1952 dredging anchorage to 8

feet. Favorable.

November 1969 Survey.... A 850 foot stone breakwater
(Review of from east side of harbor
Reports) entrance. Unfavorable.

1-4
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POPULATION

6. The most recent available U.S. Census count for 1970 liuted the total
resident population of Little Compton as 2,385 making the town the third

Table 1-2 POPULATION

1950 1960 1970 1980 1990

Little Compton 1,556 1,702 2,385 2,700 2,900
Newport County 61,538 81,405 94,228 79,200 85,900
Rhode Island 791,896 859,488 949,723 961,000 1,031,000

Source: 1950-1970 - U.S. Bureau of the Census
1980-1990 - Projections of Rhode Island
Department of Economic Development

smallest in the state. Local officials estimate the current population
to total approximately 2800, a figure slightly exceeding projected
estimates for 1980. As the data in Table 1-2 indicates, the rate of
growth in Little Compton greatly exceeded those of Newport County and
Rhode Island as a whole over the decades 1960-1970 and 1970-1980. During

the earlier of these two periods, 1960-1970, the population of Little
Compton increased by 40.1% as compared with 15.8% in the county and 10.5%
statewide. Although the projected total increase from 1970-1980 is much
smaller at 13.2%, it greatly exceeds the expected statewide increase of
only 1.2%. By 1980, the total population of Newport County is expected
to show a 15.9% decrease over the preceding 10 years due to extensive

cutbacks or elimination of military operations at Newport and Middletown.
According to projections of the Rhode Island Department of Economic
Development, population growth in Little Compton and the State is
expected to continue at rates of 7.4% and 7.3%, respectively, for the
10 year period 1980-1990, with a corresponding rate of 8.5% for Newport
County. It must be noted that these projections are conservative when
compared with those of local interests, which anticipate a total
population between 4,000 and 4,500 by 1990 according to a recent report
by the Little Compton Planning Board and Conservation Commission entitled
Comprehensive Community Plan.

7. Population figures may be deceiving if the seasonal increase is not
taken into consideration. Although the increase due to summer dwelling
occupancy cannot be accurately determined, local interests estimate that
population roughly doubles, increasing by 1,800 to 3,000 persons. These
summer residents contribute significantly to the town's economy through
property tax revenues and increased commercial activity, demanding few
community services in return.

1-5



~HOUSING

8. Approximately 930 year-round and 450 seasonal dwelling units exist
in Little Compton at the present time, with single family structures

Spredominating. Residential construction has accelerated in recent years

to an average of 25 to 35 unt e er

9. Although available housing condition data in Little Compton is

Slimited, the town's Department of Community Affairs estimates that 5
to 7% of the existing units may be substandard and that a substantial

~portion of this housing need could be corrected through rehabilitation

efforts. The appropriate town agencies and boards have attempted to
~establish a continuing liaison with State agencies in the development

of housing need lata and housing related programs, with the eventual goal
of a housing assistance program for those in need. The Comprehensive

Community Plan also calls for revision of the towns Zoning OrdinanCe to
~increase opportunities for a variety of housing types and residential

environments consistent with community goals and natural characteristics.

: I ECONOMIC CHARACTERISTICS

10. Economic data for the town of Little Compton is scarce due to the
Sfact that the U.S. Census does not publish employment and income data for
Stowns with a population of less than 2,500. Data available from the

Rhode Island Department of Economic Development for 1977 lists total

covered employment in Little Compton as 175, employed by a total of 57
= "firms with total wages of $261,312. Local officials estimate that the

unemployment rate ranges fromn approximately 7% in the summer months to

13% in the winter months, which would exceed the range of unemployment
for 1978 in the nearby Newport Labor Area of approximately 5-10%.
Agriculture, seasonal business activity, and fishing are the most

i significant elements in the local economy, and much of the unemployment

problem stems from the seasonal nature of these industries. No
!imanufacturing enterprises are located in the town, and there is little

potential for industrial development due to the lack of utilities to
|serve industry. Employment f,. Little Compton residents is largely

centered in Newport County and Southeastern Massachusets, with minor
~employment in the Providence-Pawtucket-Warwick metropolitan area.

11. Agriculture has been an important source of income in Little Compton
since it was settled by farmers from Plymouth and incorporated as a town
in 1746/7. The industry continued to flourish as Portugase immigrants

supplied the necessary manpower to farm the land of 7th and 8th
generation landowners. Productive dairy farms still exist in Little
Compton, and substantial crops of potatoes and cattle fodder are still
producedi in the town.

12. Another indication of relative economic well-being of a community is
median family income. As presented in Table 1-3 available U.S. Census
data for 1959 and 1969 list an increase in median family income from

1-6-

-HOUS-N

If



$5,146 to $9,422, reflecting an 83.1% growth, in Little Compton. This
10 year growth rate was approximately equal to that of Newport County,
83.5%, and exceeded that of the State of Rhode Island, 74.2%. In actual
dollar terms, median family income in Little Compton slightly exceeds
Newport County, the lowest county in the state, but is slightly less than
the median level for Rhode Island as a whole.

Table 1-3 MEDIAN FAMILY INCOME
% Increase

1959 1969 (1959-1969)

Little Compton $5,146 $9,422 83.1
Newport County 4,997 9,170 83.5
Rhode Island 5,589 9,763 74.2

Source: U.S. Bureau of the Census, 1970

13. Percentage distribution of the Little Compton population by income
group allows a more accurate appraisal of the town's economic condition.
Table 1-4 demonstrates that the percentage of total families in the two
lowest income groups is significantly smaller than the corresponding
percentages for Newport County and the State of Rhode Island. The total
percentage of families categorized in the highest income group, over
$15,000, was greater in Little Compton than in both the county and the
state. The vast majority of the population in all three designated areas
falls into the middle income brackets between $4,000 and $15,000,
including 70.8% of Little Compton, 65.9% of Newport County, and 68.8% of
Rhode Island. Overall, it appears that Little Compton's population
enjoys a relatively high level of income as compared with the county and
state in which it is located.

Table 1-4 PERCENTAGE DISTRIBUTION BY INCOME GROUP (1969)

# of Under $2,000- $4,000- $7,000- $10,000- 15,000
Families $2,000 3,999 6,999 9,999 14,999 & over

Little Compton 582 3.8 4.1 20.6 27.8 22.4 21.3
Newport County 19,939 9.8 7.3 18.3 22.2 25.4 18.9
Rhode Island 236,667 4.8 7.7 16.5 23.1 29.0 18.9

Source: U.S. Bureau of the Census, 1970

LAND USE

14. Little Compton encompasses a total area of 22.8 square miles, or
14,617 acres. As illustrated by Table 4, almost one-half of this area
is undeveloped forest land. Approximately one-third of the area is
agricultural or open land, over 50% of which is tilled or tillable
intensively farmed cropland. Wetlands account for approximately one-
tenth of the town's total area, with urban land comprising a slightly
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smaller percentage. Almost 98% of all urban land use in Little Compton
is for residential purposes, with the additional 2% split evenly among
commercial and public property. Commercial properties in the town
include gas stations, restaurants, and retail fish and vegetable stores
located along roadways to serve the traveling public away from urban
centers. Outdoor recreation and mining and waste disposal each
constitutes less than 1% of total ground space in Little Compton.

Table 1-5 LAND USE IN LITTLE COMPTON

Acres Percent

Outdoor Recreation 116 .8
Agriculture or Open Land 4820 33.0
Forest Land 7024 48.1
Urban Land 1269 8.6
WetLand 1370 9.4
Mining, Waste Disposal 18 .1

TOTAL 14,617 100.0

Source: Compiled with data obtained from Remote Sensing Land Use and
Vegetative Cover in Rhode Island by William P. MacConnell,
July, 1974

15. Although nearly 60% of the land area in Little Compton is not
utilized for any specific purpose, the rural character of the community
is considered beneficial by local interests because of its aesthetic
quality and its attractiveness to seasonal visitors. The Comprehensive

Community Plan for Little Compton has established as a primary goal to
provide for orderly development to preserve this rural character by
administering proper zoning codes and ordinances, and utilizing open
space as a basic element in the pattern of land uses. The plan also
recommends, however, that existing economic development be conserved
and opportunities for new development be provided with an emphasis on
agriculture and year-round c-mmercial fishing. Designation of suitable

Jlocations for appropriate seasonal and shore-oriented business develop-
ment as well as general commercial development to meet the needs of the
population is suggested as a means of achieving this goal.

1I
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SECTION B

SAKONNET .HARBOR

PROFILE OF EXISTING COND_-TONS

16. Much of the seasonal economic activity in Little Compton is centered
around Sakonnet Harbor, which is presently the home of a small locally-
based fishing fleet which operates principally in seasons of fair
weather. Several multi-purpose fishing boats and commercial longline
fishing vessels operate out of the harbor year-round, but their use from
November to March is severely limited. If fishing boats return to the

-port under adverse conditions, they usually move up the Sakonnet River
to more sheltered locations to unload their catch. Marine commerce now
located at Sakonnet Harbor includes trap and gillnet fishing, lobstering
(inshore and offshore), swordfishing, and shellfishing. There are four

commercial fishing companies presently at the harbor which provide

private dockage for commercial craft. Approximately forty-five
commercial fishing vessels list Sakonnet Harbor as their home port,
(see Table 1-6) and another sixteen transient commercial vessels
regularly call at the anchorage. One hundred eighteen recreational
boats use the harbor as home port, and an estimated 760 transient boats
spend an average of one day in port each year.

17. Sakonnet Harbor presently provides 140 moorings and 25 slips for

private users, and an additional 30 small sailboats are stored on shore
for lack of mooring space and safe mooring conditions. This total of
about 195 craft is supplemented by about 50 skiffs, rowboats, and small
outboard motor boats. Vier, are two launching ramps located at the
harbor, and a daily seasonal average of about 15 motor launches and

outboards use these ramps. There has been little change since 1969 in
the number of transient recreational craft using the harbor because it
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pis always filled to capacity and there are no new moorings or slips
available. Of the private recreational craft in Sakonnet Harbor, thereIare approximately 56 power and sail vessels over 20 feet in length,
ranging in draft from 1.0 to 5.5 feet. These private recreational
vessels have a total value of $524,000. The remaining boats of the
recreational fleet are from 12 to 20 feet in length and have drafts
between 1.0 and 3.0 feet, and are valued at approximately $128,600.

18. Only commercial fishing rivals recreational boating in significance
to the area's economy during the summer months. The primary fishery
resource for Sakonnet fishermen is lobster, with thirty-three of the
forty-five commercial boats primarily geared for lobstering. The
remaining vessels are a mix of power swordfish, trap, seaweed, or ch-:-,
vessels. Several of the lobster boats are easily rigged for gilixrting
and trap fishing when seasonal and cyclical changes in fish population

make those forms more profitable. These vessels average approximately >

feet in length and 3.5 feet in loaded draft. Boats of up to 7-foot draft
are able to negotiate the harbor's channel, but only under certain tidal
conditions and with a high degree of risk involved.

19. The annual landings exclusive of line and sports fishing were

estimated during the 1967-1968 period at about 5,240,000 pounds of fish
and 230,000 pounds of lobsters. No official records were kept at that

time for Sakonnet Harbor, and these e2stimates were prepared by local
officials. Since that time, records have been maintained by the U.S.
Department of Commerce, National Marine Fisheries Service. Catch datafor selected years during the period 1972-1978 are shown by major type in

Table 1-7.
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Table 1-7 REPORTED COMMERCIAL FISH CATCH, SAKONNET HARBOR

1472 - 1978

1972

Type Catch pounds dollars

Fish 1,223,557 192,862
Lobsters 144,059 180,680
Other Shellfish 163,242 28,599

TOTAL 1,530,858 $402,141

1974
Type Catch pounds d._ia"

Fish 1,728,284 228,00
Lobsters 197,303 326,872

Other Shellfish 74,339 13,501
TOTAL 1,999,926 $568,373

1976

Type Catch pounds dollars

Fish 1,457,776 281,984
Lobsters 261,500 458,300
Other Shellfish
TOTAL 1,719,276 $740,284

1978
Type Catch pounds dollars

Fish 1,509,445 478,701

Lobsters 336,636 692,498
9ther Shellfish 2,380,360(1) 192,302

TOTAL 4,206,441 $1,363,501

Source: National Marine Fisheries Service
(1) Shell Stock Weight

20. The quantities landed in Table 1-7 are conservative estimates due to
the fact that only about 75% of the actual grosL haul is reported by
fishermen. In order to obtain more accurate catch figures, the Little

Compton Harbor Advisory Board undertook a detailed survey throughout
1976, individually interviewing each boat owner and fishing company. The
results of this survey are presented in Table 1-8.

A
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Table 1-8. ESTIMATED CATCH CONFIGURATION. SAKONNET HARBOR

1976

_Va_ lte

Type of Catch Weight (lbs.) Unit Price S/lb. (Dollars)

Lobster 439,467 $1.94 $35, 983
Swordfish 27,000 2.35 63,500
Finfish (incl. eels' 1,378,678 .25 344,586
Crabs 2,686 .63 1,686
Charter 12,000
Seaweed 2,000 .10

TOTAL 1,849,831 1bs. $1,272,960

Source: Sakonnet Harbor Advisory Board

21. The findings of this survey indicate that although the total catch
estimated by the Sakonnet Harbor Advisory Board exceeded that estLnated

by National Marine Fisheries Service (NMFS) by only 130,555 lbs., the
commercial value of the advisory board-s catch exceeded that of NMFS by
$532,676. The main reason for the discrepancy in these two values is
the difference in the quantity of lobsters reported, with the advisory
board's survey exceeding the preceding estimate by 177,967 lbs. At a
unit price of $1.94 per pound, this additional amount of lobster accounts
for $345,256 or 65% of the difference in commercial value. A review of
the Sakonnet Harbor Advisory Board's survey results by NMFS indicated
that the figures presented in Table 1-8 are more accurate than what they
themselves publish.

22. As the data in Table 1-7 indicates, a substantial decrease in catch
has been realized in comparison with the reported catch levels of 1967-
1968. This decline was the result of a combination of factors, but was
primarily due to the very severe depletion of fish populations by

efficient, modernized foreign trawlers equipped with deep water gear.
While the volume of total catch has remained relatively stable since
1971, the steadily increasing unit price resulting from an increased
demand for high protein foods, increased cost of meat products, and the
scarcity of food st.ples abroad has prevented a decrease in the commer-
cial value of the landed catch.

23. Also contributing to the decline in total landings at Sakonnet
Harbor has been the elimination of ocean quahogging from Sakonnet since
1971. During the period from 1969 to 1971, quahog landings averaged
about 46,000 bushels or 460,000 pounds of meat per year. The
unavailability of these resources at Sakonnet Harbor acquired added
significance due to the dramatic increase in demand for ocean quahogs
by seafood processors in Rhode Island and other neighboring states. How-
ever, the availability of surf clams in waters in close proximity to
Sakonnet Point has somewhat offset the economic loss associated with the
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decline in quahogging. Landings of surf clams totalled over two million
pounds (shell stock weight) valued at $188,780 in 1978. Local fishermen
have expressed their belief that at the time this supply is exhausted,
the quahog resource will be somewhat replenished.

24. Sakonnet Harbor provides a setting for a significant portion of
Little Compton's total employment. A recent census of fishermen
operating out of the harbor indicates that fishing and directly related
shore activities offer employment for approximately 155 people, of which
81 are Little Compton residents. As previously mentioned, the Rhode
Island Department of Economic Development listed total covered employment
for Little Compton (i.e. actual job offerings in the town) as 175 in
1977. Of the town's total 1978 workforce estimated by the Rhode Island
Office of Employment Security at 827, 10% is at least partially depeadent
on the fishing industry at Sakonnet for its livelihood.

FUTURE CONDITIONS WITHOUT PROJECT

25. Without the implementation of improvements at Sakonnet Harbor to
provide protection of the vessels anchored there, little change in the
status quo could be expected. The size of the commercial fishing fleet
has remained static over the last ten years, due to limits on expansion
space and exposure to the elements. There is little doubt that this
condition will continue given the present limited facilities and despite
the general trends toward improved opportunities in ocean fisheries.
Over the long run, it is likely that the condition of the fishing
industry in Little Compton will deteriorate, due to an inability to
compete with more efficient operations out of neighboring ports.

26. The larger, well established fishing ports at Newport and Galilee
presently land about 95% of the states total catch, and these ports
should continue to dominate future fishing commerce in Rhode Island.
However, probable expansion of the fishing industry due to replenishment
of the resource under the 200 mile limit on territorial waters should
allow small harbors to prosper from increased catches as well. This
possibility would be precluded at Sakonnet Harbor if none of the
considered improvement schemes were adopted. The harbor will continue
to remain almost useless during the period 15 November to 15 February,
and the predominant form of fishing will continue to be the floating
fish trap method. Fifty years ago, fish traps dominated Rhode qand
commercial fisheries in the same manner that trawlers do today.

11
Since 1967, floating traps have accounted for 10% or less of all Rhode
Island landings by weight and dollar value. In 1976, however, fully
97% of the finfish landed by Sakonnet fishermen were caught by the
floating trap method. Floating fish traps are designed to intercept

(1)Olsen, Stephen B. and Stevenson, David K., Commercial Marine
Fish and Fisheries of Rhode Island, University of Rhode Island Marine
Technical Report 34,1975.
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miglraCing schools of fish, par:icularly scup, by sett'ng WhaL is
essentially a net trap suspended by floats and anchored to the bottom.
This activity is limited to a designated season when schools art moving,
primarily during the good weather betwec April and October. During the
period 1969-1971, 79% of the states ent'r: flnattng trap catch was land
in the single month of May. A large por:ion of this catch was landed at
Sakonnet Harbor, located in close proximity to many of the state's
designated floating fish trap grounds. This type of fishing is conducive
to present conditions at SaFonnet because it can be accomplished in small
to medium-sized open boats in the 30-to-35 foot length range, which can
easily navigate the harbors limited anchorage area.

27. Recause conditions at Sakonnet Harbor presently discourage Ihe
modernization of the fishing fleet to include the more efficient =.,e
productive trawlers capable of gilinetting and longlining on a year-ro, tni
basis, landings at that port cannot be expected to increase signiftcFntiy
in the absence of physical improvanents. Only the twelve boats current~y
az:hored at Sakonnet with the capablity of operating on a year-round
basis would be expected to continue doing so in the future. Similarly,
lobstering would continue on a scale approximately equivalent to that
which exists today. The trend toward offshore lobsterlng would continue,
with Sakonnet-s lobstermen either operating out of alternative ports
during winter months or hauling their vessel ashore until spring.

PROBLEMS AND NEEDS OF THE STUDY AREA

28. Sakonnet Harbor's exposure and extreme southerly location have
made it susceptible over the years to damage by northerly winds and
waves. This exposure has prevented any substantive expansion of harbor
facilities. The harbor, therefore, historically has served only a
limited role in the area's economy. The future of the harbor clearly
depends on implementation of improvements to provide protection from
extreme weather conditions and the dominant winds which enter from the
north. Increased markets for New England lobster and ocean quahogs
provide an opportunity for Sakonnet Harbor to assume a more significant
role in the regional economy if the desired protection is provided.

29. The most importart ana significant improvement required at Sakonnet
Harbor is the provision of a breakwater across the northern approach of
existing anchorage. With this improvement, Sakonnet Harbor faces a
promising future in the expanding commercial fishing industry. Moreover,
the existing recreational fleet would also enjoy a measure of protection
from summer storms, and the anchorage would take on a new rcle as a
harbor of refuge for boats clught offshore in severe storms.

30. Clearly the economic benefits resulting from the provision of a new
breakwater across the northern approach of Sakonnet Harbor would accrue
to the commercial fishing fleet. The breakwater will immediately allow
the existing fleet to operate on a year-round basis, an absolute
requirement for a viable commercial fishery. Within a short period of



L

time the commercial operators will be encouraged by the protection
afforded by the breakwater to modernize and upgrade their gear and
equipment, and some will! even purchase new bcats. Also withiln a few
years after completion of the breakwater, new and larger offshore boats

could be added to the xisting flaaL, thereby producing &bZnfiz.
economic benefits to the commercial fleet.

31. Reflecting the needs described above, the Little Compton ToVn

Council and its Harbor Advisory Board have reqaested the following

improvements for Sakonnet Harbor.

- A rubble mound breakwater, to protect the I-arbor fro. heavy sees

and floating ice generat-d by north and northwest w'--.

- An access channel of sufficient length, width, an depth t: -rv-
the anticipated addition of new multipurpose fishin e;e: .

MR-
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SECTION C

PLANNING OBJECTVES AND CONSTRAINTS

NATIONAL OBJECTIVES

32. Planning for channel improvements in Sakonnet Harbor is based in

part on national objectives of economic development and enhancement of

environmental quality. Section 103 of the Water Resources Planning Act
of 1965 directed the National 'arer Resources Council to establish
principals and standards for planning edrland Federally-aided water

resource projects. In 1973, the Council published Principles and

Standards for Planning Water and Related Land Resources which provide I
the broad policy framework for planning activities. The Standards

M- "provide for uniformity and consistency in comparing, measuring and

judging the beneficial and adverse effects of alternative water resource

improvement projects. The purpose of the Principles and Standards is to

promote the quality of life by planning for the attainment of the
following objectives:

To enhance national development ,-y increasing the value of the

nation's output of goods and services and improving national
economic efficiency.

To enhance the quality of the environment by the management,

conservation, preservation, creation, restoration, or improvement of
the quality of certain natural resources, cultural resources and

ecological systems.

33. These are termed National Ecunomic Development (NED) and Environ-

mental Quality (EQ) objectives. The NED and EQ objectives were fully

considered in developing and evuluating the alternative improvement

plans.

-------~ --- --- ---
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PLANNING CONSTRAINTS

34. Planning constraints are those items which specify limitations that
are used to direct plan formulation and restrict or minimize adverse
impacts. This study has identified, through consultations with local
interests, one issue which may be categorized as a constraint.

35. The town of Little Compton, being predominantly residential, does
not have a road network which would be capable of accommodating large
numbers of heavy construction equipment. Therefore, to minimize onshore
vehicular traffic, breakwater construction will be entirely offshore.

36. Although only one constraint has been identified, two concerns have
been raised during the study and all attempts will be made to Meet the
steps necessary to comply with these identified concerns. The two
concerns identified are discussed in the following paragraphs.

37. As stated previously, Sakonnet Harbor is heavily utilized during the
summer months by recreational boat traffic. Any activities which may
interfere with access to the harbor and its onshore support facilities
would be considered disruptive. Therefore, to insure against the
occurrence of any major disruptions, dredging activities will attempt to
avoid the time period from 1 April to 15 September.

38. The second concern identified would be to minimize the impacts the
breakwater would have on tidal irrents within the harbor. As the tidal
currents aid in maintaining the water quality within the harbor any
structure which would reduce those currents may have a significant
environmental impact.

PLANNING OBJECTIVES

39. Planning objectives for this study were established after carefully
analyzing the identified constraint no concerns regarding the use of
water and related land resources in the study area. These objectives are
developed specifically for the given study area and will be utilized as a
guide in the formulation of alternative plans.

40. Based on the discussions of problems, needs and opportunities, two
planning objectives have been identified as guidelines to meet the area

needs and study objectives.

* Contribute to commercial navigation in Sakonnet Harbor during

the 1980-2030 period of analysis.

' Contribute to the year round utilization of Sakonnet Harbor for

commercial vessels during the 1980-2030 period of analysis.
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SECTION A

FORMULATION, ASSESSMENT AND EVALUATION OF DETAILED PLANS

1. The formulation of a plan of improvement for Sakonnet Harbor hae;
followed the procedures of the Water Resouces Council Principles and
Standards. Local needs and desires were identified and project specific
planning objectives and constraints were established. These planning
objectives and constraints were considered in the formulation of detailed
plans, as were the national objectives of National Economic Development
(NED) and Environmental Quality (EQ).

Formulation and Evaluation Criteria

2. Detailed technical, economic, and environmental criteria were applied
in the formulation and evaluation of the alternative plans. These
criteria reflect quantitative measures of the plan performance in relation
to the national and local planning constraints. These criteria, which are
described below, are utilized in the System of Accounts to evaluate the
three alternative detailed plans.

Technical Criteria

3. The technical criteria are as follows:

- The selected plan should allow for year-round utilization of
Sakonnet Harbor by the commercial fishing fleet. The breakwater
should be located such that the vessels and attendent facilities
can be protected at a reasonable cost.

- Channel dimensions (length, width and depth) should be adequate for
the types of craft expected to use the harbor.

- Provide adequate separation from the existing shoreline such that
the breakwater will not have an impact on water quality within the
harbor.
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Economic Criteria

4. The economic criteria are as follows:

- maximize net benefits (project benefits minus project costs) A
- maximize net benefits te the tov-a of Little Compton A

Environmental, Social, and Cultural Criteria

5. The environmental, social, and cultural criteria are as follows:

minimize volume of dredged material in order to reduce problems

relating to the disposal of dredged materials.
minimize impacts to water quality within the harbor.

- provide im, :ovements which will be compatible with present
activities witnin the harbor.

maximize safety and ease of navigation to commercial and

recreational craft.

- maximize cultura. and aesthetic value to the harbor.

I

I
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